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AN INVESTIGATION OF A TEACHING/LEARNING MODEL 
TO INCREASE CREATIVITY 
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Ed.D., UNIVERSITY OF MASSACHUSETTS 
Directed by: Professor Doris Shallcross 
This study reports on the hypotheses that the cognitive func¬ 
tion of creativity follows perceptual function and that in¬ 
creasing conscious awareness of perceptual functions yields 
increases in creativity. A series of seguenced learning ac¬ 
tivities resulting from the development of a teaching/learning 
model based on natural operation of perceptual functions bal¬ 
ancing tolerance of ambiguity and need for boundaries compared 
teaching with specific skill instruction and teaching without 
specific skill instruction. Subjects' creativity was measured 
using a paradoxical design game that focused on three abili¬ 
ties: representation, adding items to a design, and integra¬ 
tion of items within a design. Pre- and post-test changes for 
kindergarten-age children revealed increases in creativity for 
teaching with specific skill instruction to increase conscious 
awareness of natural perceptual function. 
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Human beings are born problem solvers. Creative prob¬ 
lem solvers. Each of us is physiologically endowed with a 
set of perceptual systems that operates in creative ways. 
We "know" the world by gathering information through the 
senses. Sensory information travels from each sense organ 
to the brain, where it is connected and integrated and con¬ 
stitutes our tacit knowledge (Polanyi, 1969). This process 
of gathering information from multiple sources, in order to 
build an integrated whole (the sum being greater than its 
parts), in fact speaks to the essence of creative problem 
solving. The creative process in problem solving is the 
ability to recognize and produce order out of chaos (Ray and 
Myers, 1986). 
This research report describes a study that sought to 
demonstrate that our innate perceptual processes operate 
naturally in a dynamic way, presenting each of us with an 
inner resource of creative potential. In the introduction 
to his book. The Creative Process, Brewster Ghiselin states: 
The creative process is the process of change, of 
development, of evolution, in the organization of 
subjective life (1955, pg. 12). 
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This statement about the nature of the creative process 
explains that: 
THE CREATIVE PROCESS = the process of change, 
the process of development, 
the process of evolution. 
Through the creative process, the process of change, 
the process of development, and the process of evolution, we 
come to know the world. 
The implication of Ghiselin's statement is that crea¬ 
tivity refers to a natural process of growth and change, 
whereby the patterns or forms of systems emerge and evolve 
through a continuous process of integrating "acquired" in¬ 
formation with "existing" information. 
This sentiment was also at the heart of the work of 
Maurice Merleau-Ponty. In 1945 Merleau-Ponty published his 
major study in France, titled The Phenomenology of Percep¬ 
tion . One of his major accomplishments in this work was to 
show that the fluid creativity we commonly associate with 
the human intellect is, in actuality, an elaboration or 
recapitulation of a deep creativity already underway at the 
most immediate level of bodily experience. For Merleau- 
Ponty it is the body which perceives the world and ultimate¬ 
ly thinks the world. Through perception we experience 
change and participate in "becoming" (1945). 
This report examines and compares change models with 
the development and operation of human perceptual processes, 
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in an effort to explore our natural creativity and problem 
solving abilities. This information is used to construct 
and offer a model that describes the natural operation of 
perceptual processes. This model is shown to be supported 
by empirical evidence and demonstrates the innate creative 
potential we each possess. This report also documents the 
research study that was designed to explore our ability to 
access this inner creative potential. Specifically, this 
study focused on the hypothesis that cognitive function fol¬ 
lows perceptual function, and that instruction in skills to 
increase conscious awareness and attention to perceptual 
operations can yield an increase in creativity. 
Background 
This report deals with the physiological base for crea¬ 
tivity found in the operation of the sensory systems/percep¬ 
tual processes. It is proposed that cognitive functions 
(specifically creativity) follows perceptual function. The 
definition of creativity used for this study is offered by 
Gary Davis in his book. Creativity Is Forever (1981). Davis 
reports that: 
The most common definition of creativity focuses 
upon product and the process. Creative ideas (the 
products) are seen as new combinations of previ¬ 
ously unrelated ideas, or looking at it another 
way, new relationships among ideas. The creative 
process is the process of combining those ideas or 
perceiving those relationships (1981, pg. 6). 
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This definition implies that creativity involves multiple 
sources of resources, such as information or materials, 
which are integrated and connected in unique, novel, or use¬ 
ful ways. Davis' definition supports the notion Brewster 
Ghiselin offers - that the process of creativity is the 
process of change - and serves well in describing not only 
creative accomplishments in the arts and sciences, but also 
as a description of the way humans experience the world 
every day. 
Using information from our senses, human beings inte¬ 
grate and connect sensory input in unique, novel and useful 
ways to create our perceptions of the world around us. We 
each have a creative process that operates automatically as 
we attempt "to know" the world. We are innately creative 
beings. 
Acceptance of this premise - that human beings all pos¬ 
sess an inner resource that behaves in creative ways - leads 
to the question why we as a society have failed to recognize 
and access this ability in a deliberate fashion. The answer 
to this question has its roots in the development of Western 
science and the effect this type of thinking has had on our 
educational practices. 
Fritjof Capra, in his book The Tao of Physics. offers 
some insight about the history of Western thinking. He 
states that in the first period of Greek philosophy - in the 
sixth century B.C. - science, philosophy, and religion were 
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not separated. The aim of the sages of that time was to 
discover the essential nature of all things. Philosophers 
of the time believed in the continuous flow and change of 
all things, a world of perpetual change, of eternal "Becom¬ 
ing." There existed a belief that all changes in the world 
arose from the dynamic and cyclic interplay of opposites, 
and that any pair of opposites was seen as a unity. It was 
further believed that this unity contained and transcended 
all opposing forces (Capra, 1983). 
This split between spirit and matter was later fueled 
and stengthened in the seventeenth century by the formula¬ 
tion of the philosophy of Rene Descartes. Descartes based 
his views on a fundamental division of nature into separate 
and independent realms. One realm was that of the mind, and 
the other was that of matter. This view allowed man to 
treat matter as inanimate and completely separate from him¬ 
self. The influence of Descartes' thinking is exemplified 
in his statement, "I think, therefore I exist," leading 
Westerners to equate their identity with their minds, rather 
than their whole organisms (Capra, 1983). 
This type of thinking has followed us to the present 
day and has alienated us from nature and from one another. 
The mind has been separated from the body and has been given 
the task of controlling it. This thinking has not valued or 
recognized the importance of the body and has established a 
conflict between the conscious will and instincts, leading 
to fragmentation, confusion and frustration. 
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In contrast. Eastern thinking takes a different, less 
mechanistic, world view. The Eastern world view is more 
"organic," believing that all things perceived by the senses 
are interrelated, connected, and are simply different mani¬ 
festations of the same ultimate unity. (It is interesting 
to note that modern physicists are abandoning the dualism of 
Western thought and are finding that the Eastern philoso¬ 
phies are more relevant to the theories of contemporary sci¬ 
ence.) Rather than the dualism characteristic of Western 
thinking, Eastern thinking offers two basic themes of: a) 
unity and interrelation of all phenomena, and b) the intrin¬ 
sically dynamic nature of the universe (Capra, 1983). 
The mechanistic world view derived from Western think¬ 
ing that has influenced much of the thinking of today is ev¬ 
ident in the computer model of brain function. Much of the 
effort in cognitive science has been directed towards under¬ 
standing the way in which human beings think and process in¬ 
formation. The predominant model used to think about think¬ 
ing has been the digital computer. While the computer anal¬ 
ogy has been useful in explaining some human thought proc¬ 
esses, reliance on a machine metaphor has left cognitive 
psychologists with many questions. These gaps of informa¬ 
tion are related to the question of pattern recognition and 
categories of thought, and how human beings perform seem¬ 
ingly simple operations, such as face and letter recognition 
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(Allman, 1986). Computers have extreme difficulty carrying 
out such functions, and one result of this dilemma has been 
the development of some new theories about brain function¬ 
ing. One new model of brain functioning can be found in 
connectionist theory (Allman, 1986). Generally, the connec- 
tionists believe that human beings take in information from 
sensory sites, and that all of this information is digested 
and then connected in the brain as an integrated pool. The 
connectionists' model of the mind is based on observations 
of naturally-occurring complex systems, and - unlike con¬ 
ventional digital computers - refers instead to neural nets 
(Allman, 1986). Connectionists offer the view that, rather 
than a central processing system which acts on all incoming 
information, our minds act on all the data at once, bringing 
the entire system to bear on a problem. In this model spe¬ 
cific rules and operations are not the key to problem solv¬ 
ing, but instead the incoming information creates its own 
pathways to solve problems (Allman, 1986). 
The connectionist model of the mind, like the new 
thinking in physics, relies more on an Eastern world view. 
Much of the current thinking about thinking is changing, 
and, rather than trying to break down cognitive processes 
into rules, operations, and tasks, cognitive scientists are 
studying how human brains might generate rules, recognize 
patterns, and adapt. They are interested in trying to un¬ 
derstand how the mind functions as a whole, instead of tak- 
7 
ing the mind apart (Allman, 1986). It is known that, con¬ 
fronted with unknown situations, human beings more often 
depend on cues and patterns - rather than rules - to guide 
problem solving (Allman, 1986). Sensory information is con¬ 
nected with past experiences, yielding individual and unique 
versions of solutions to problems. 
The turn towards Eastern views to inform scientific 
thinking about how the world works and how human beings 
function is a result of the limitations of Western thinking. 
However, Eastern thought also has its limitations, in that 
focusing on the whole can be overwhelming and often does not 
lend itself to exploration of specific parts of the whole. 
The view of creativity taken in this study seeks to address 
the problems created by traditional Western and Eastern 
thought and embraces instead Native American philosophies as 
its foundation, which integrate both Western and Eastern 
thinking. 
Western thinking focuses on specificity and sequential 
order. Eastern thinking, on the other hand, focuses on the 
nature of the whole, the wholeness of the circumstances. 
These two world views offer a set of seeming opposites and 
neither of them alone supports this study's view of crea¬ 
tivity and the nature of change. Instead, what is needed is 
a world view that unifies these two opposites as suggested 
by the early Greeks. Such a world view can be found in the 
philosophies that come from Native American traditions. 
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The Native American world view, as explained by Oneida 
teachings, is that to understand the world and the nature of 
change, one must approach situations by first, looking at 
the Whole, attempting to acguire an intuitive whole under¬ 
standing. Next, one focuses on a specificity and examines 
it. Finally, one always puts the specificity back into the 
whole (Spencer, 1990). Paula Underwood Spencer, a teacher 
in the Oneida tradition, explains this world view: 
If you want to be truly understood, you need to 
say everything three times, in three different 
ways. Once for each ear . . . and once for the 
heart. The right ear represents the ability to 
apprehend the nature of the whole. The left ear 
represents the ability to select a sequential 
path. And the heart represents a balance between 
the two (Spencer, 1990). 
This Native American world view offers support for the 
idea that creativity is the process by which "acquired" in¬ 
formation, ideas, or patterns, are joined with "existing" 
information, ideas, or patterns, to create a new order. "Ac¬ 
quired" information is associated with masculine energy, 
that which is active. "Existing" information is associated 
with female energy, that which is passive. The combination 
of male and female energies constitutes new life. Quite 
simply, creativity is about change, and change is about the 
process of life. In order to understand creativity, we need 
to understand the process of change and the role change 
plays in the world. 
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Statement of the Problem 
The problem of understanding how creativity operates in 
human beings as it relates to this study reguires: a) an 
exploration of change models; b) a discussion of the rela¬ 
tionship between change, creativity, and perception, and c) 
a review of the sensory/perceptual systems as a creative/ 
change process. 
Change Models 
Science has long been interested in the subject of 
change. Change is defined as a passing from one state or 
form to another, and it is known that there are two major 
types of change that occur in the world. The first type of 
change is ordered, predictable, sequential, linear, and it 
is often referred to as logical. This type of change is 
most easily studied and has been valued in our Western cul¬ 
ture, influencing most of our thinking about the nature of 
change. This type of change is based on rational knowledge, 
which is derived from the order we create based on our ex¬ 
perience with objects and events in everyday life. The 
function of rational intellect is to discriminate, divide, 
compare, measure, and categorize. It depends on abstract 
symbols and concepts characterized by the linear, sequential 
structure typical of our verbal thinking and speaking. 
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The second type of change has always been more inter¬ 
esting to scientists, but until recently has been extremely 
difficult to study. This type of change is chaotic, non¬ 
linear, dynamic, and unpredictable. This is the change we 
find in the natural world, where there are infinite complex¬ 
ities and varieties and multiple dimensions. Here we find 
that change does not occur in a simple sequential fashion, 
but rather all together. While it was recognized that most 
natural systems are associated with this type of change, ex¬ 
ploring these systems utilizing a linear scientific method¬ 
ology yielded little success. This second type of change 
involves multiple variables, and the evolution of any single 
component of a system is determined by the other components 
with which it interacts. The sheer number of possible com¬ 
binations that can emerge from this type of change process 
was overwhelming to the scientific community until the ad¬ 
vent of the high speed computer. High speed computers could 
combine and recombine multiple variables, at multiple levels 
across time, and this ability freed scientific thinking to 
explore the process of change in dynamic systems. 
One of the first people who attempted to address and 
define the dynamic change process was George Land. Land ex¬ 
plored the type of change that occurs naturally in physical 
systems, biological systems, and social systems as they grow 
and develop. In his book Grow or Die. Land described a gen¬ 
eral systems approach for describing dynamic change and 
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introduced his Transformational Theory. At the core of 
Land's work is the belief that the natural process of growth 
and change is a creative process. Land notes that growth 
does not occur independently, but reguires interaction and 
interrelation between the growing thing and the environment. 
The quality of this interaction is more than interactive 
joining and involves three distinctly different forms of 
growth, each of which merges into the other in a continuum 
of levels of growth. Land states that in every natural phe¬ 
nomenon there is 
an ubiquitous and irreversible procession from 
accretive, to replicative, to mutual growth, at 
which point, at a new level of organization, the 
process repeats itself. . . . Growth is defined as 
a process of joining in which the ratios of inter¬ 
active effect are continually expressing higher 
levels of exchange. 
A perfect example of this sentiment can be found in the 
definition of the term evolution. 
Evolution is defined as a gradual process of change to 
a more sophisticated form. The word evolution comes from 
the root - "evolutio" - which means an opening, an unroll¬ 
ing. Land's theory attempts to describe this process of 
gradual change and growth as systems evolve from one form to 
another. 
During the past twenty years similar attempts to under¬ 
stand the nature of change in dynamic systems have resulted 
in new models and theories about how such systems operate. 
From the physical and mathematical sciences, the Theory of 
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Chaos has emerged as a new paradigm for understanding the 
seemingly apparent chaos of dynamic systems. This theory 
has evolved in the field of physics to explain and account 
for the creative behavior of some dynamic systems. Dynamic 
systems constitute those processes that are defined as cha¬ 
otic and appear to behave in random and unpredictable ways. 
Many dynamic systems are found in Nature, including human 
behavior. Other examples of dynamic systems are found in 
the operation of specific biological functions, such as the 
heart and the brain. 
Two useful definitions in terms of illustrating the na¬ 
ture of chaos are reported by James Gleick in his book, 
Chaos. Chaos theorist James Crutchfield defines chaos as 
"Dynamics with positive, but finite metric entropy. The 
translation from mathese is: behavior that produces infor¬ 
mation (amplifies small uncertainties), but is not utterly 
unpredictable." Joseph Ford, another chaos theorist, de¬ 
fines chaos as "Dynamics freed at last from the shackles of 
order and predictability. . . . Systems liberated to random¬ 
ly explore their every dynamical possibility. . . . Exciting 
variety, richness of choice, a cornucopia of opportunity" 
(Gleick, 1987). 
These definitions are attempts to define the term chaos 
in order to indicate the type of system that is explained by 
Chaos Theory. Early in the devleopment of Chaos Theory, 
those studying chaotic dynamics discovered that the disor- 
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derly behavior of some systems acted as a creative process 
(Gleick, 1987). 
Mitchell Feigenbaum was a physicist on staff at the 
theoretical division of the Los Alamos National Laboratory 
in 1974, and one of the first scientists to work on the 
problem of chaos. Feigenbaum noted that the brain's percep¬ 
tual systems offered a perfect example of how a chaotic dy¬ 
namic functions. Feigenbaum felt that the brain does not 
own any direct copies of items in the world. The images of 
perception are not compared to a library of forms and ideas, 
but rather information is stored in a more plastic way, al¬ 
lowing fantastic juxtapositions and leaps of imagination 
(Gleick, 1987). 
Chaos Theory is an attempt to explain how some dynamic 
systems operate using a mathematical model. Similar to the 
description offered by the connectionists to explain neural 
nets, chaos theorists believe that all systems eventually 
evolve to a stable state. They refer to the point or points 
that represent the stable state as an attractor (or attrac¬ 
tors). The set of points that evolves to an attractor is 
called its basin of attraction (Crutchfield, et al., 1986). 
Attractors in chaotic systems are formed when the in¬ 
formation traveling toward a stable state is mixed, connect¬ 
ed and enfolded together. This process of mixing follows 
the implicate order, and the attractor that results from the 
implicate order is a fractal: an object that reveals more 
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detail as it is increasingly magnified (Crutchfield, et al., 
1986). Using high speed computers, the evolution of a dy¬ 
namic system to the stable state can be simulated, and the 
attractors that represent these stable states can be seen 
graphically, occurring as simple geometric forms. These 
geometric forms are multidimensional (Crutchfield, et al., 
1986) and are exciting in that they are reminiscent of the 
archetypal images that Jung describes as the generative 
sources of thought. 
The basic idea is that the evolution of any single 
component of a system is determined by the other components 
with which it interacts. Information about the relevant 
components is thus implicitly contained in the history of 
any single component (Crutchfield, et al., 1986). The final 
form to which the mixing process evolves is represented by 
an attractor. Attractors are forms that contain within 
their structure all of the original information received, 
yielding macroscopic expression of microscopic fluctuations 
(Crutchfield, et al., 1986). A description of chaos is a 
description of the creative process. Innate creativity has 
an underlying process that yields order out of apparent 
chaos. 
Earlier in this paper it was noted that from the cog¬ 
nitive sciences, the Connectionist model of how the mind op¬ 
erates as a dynamic system has given rise to new approaches 
in artificial intelligence and offers explanations as to how 
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our neural systems function. George Land's work on Trans¬ 
formational Theory, the connectionist theory of cognition 
and the theory of chaos are all attempts to explain the 
creative/change process of dynamic systems. Models from the 
biological sciences are also emerging that deal with dynamic 
systems and exploration of the generative order of life 
(Goodwin, 1990). What have emerged from the physical, natu¬ 
ral, biological, and social sciences are explanations about 
the nature of dynamic systems that occur as natural phenom¬ 
ena, and these observations contain parallel/similar find¬ 
ings. Of particular relevance, in terms of the creative 
process addressed in the context of each of these theories 
and models, is the 
* recognition that most natural systems operate 
and change in dynamic ways; 
* observations about this type of change proc¬ 
ess reveal that these systems contain an un¬ 
derlying paradox. or tension, that is created 
as part of the process itself requiring a dy¬ 
namic balance between seeming opposites (e.g. 
order/disorder, cooperation/aggression, con¬ 
vergent/ divergent, etc.); 
* change in natural systems reflects a collab¬ 
orative interaction between the component 
parts of a system; and that 
* natural systems utilize self-similarity. 
feedback, and inclusion as defining charac¬ 
teristics . 
These four concepts serve as univeral guidelines or 
characteristics that seem to define creative systems. These 
defining characteristics suggest the elements that are com¬ 
mon to all healthy living, growing, and evolving things, and 
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can inform our thinking about change and the creative proc¬ 
esses of human beings. 
Change. Creativity. and Perception 
Information about the process of dynamic change helps 
us to understand the role change plays in the world and its 
relation to creativity. The process of change is the crea¬ 
tive process. Creativity is defined as a process whereby 
component parts (e.g. "acquired" information from the envi¬ 
ronment and "existing" information already contained in mem¬ 
ory) interact and join, resulting in the emergence of a new 
order or pattern. Change is what occurs as the inside world 
of the individual attempts to adapt to, communicate with, 
cooperate with, or remain in harmony with the outside world. 
Living beings accomplish communication, change, and 
creativity through their perceptual systems. Our perceptual 
systems constitute the means by which we experience change/ 
creativity. As human beings we "know" the world through our 
senses. This fact is recognized and incorporated in our 
language, as in "to make sense" of something. The sensa¬ 
tion/perceptual processes of humans operate as a dynamic 
system, and we change our patterns of ideas or actions as a 
result of communication between our individual "inside" 
selves and the external world. Applying the characteristics 
found in dynamic systems, one can see that our sensation/ 
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perceptual systems operate naturally as a non-linear proc¬ 
ess, with "acquired" information received automatically from 
the sensory sites, which is mixed and integrated with 
"existing" information in memory, whereby a collaborative 
interaction occurs, resulting in new patterns of ideas. 
Inherent in this process is a tension or paradox between 
boundaries (the ordering of disorder) and ambiguity (the 
disorder of order). Effective functioning of this process 
requires a dynamic balance between a tolerance for ambiguity 
and the need for boundaries. 
In order for human beings to "make sense" of something, 
that is, to be able to hold in memory an idea, as distinct 
from other thoughts or ideas, requires boundaries. We need 
boundaries in order to perceive (or receive) information 
communicated from the world. Boundaries allow us to define 
ideas, thoughts, actions, etc. as distinct and separate en¬ 
tities from each other. Without boundaries we would not 
have form, and we would merely engage in raw sensing. 
However, if we do not allow for some flexibility and 
fluidity to the boundaries of form, we cannot combine, re¬ 
combine, or create new patterns. As we acquire new informa¬ 
tion we are not always aware of all the ways in which it may 
connect with our existing information and/or be useful to 
us. Change/creativity requires, therefore, a tolerance for 
ambiguity. There is a need to suspend, or make pliant, ex¬ 
isting boundaries to allow for the integration of newly ac- 
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quired information. Otherwise we simply add information on 
top of information without regard to the organization of the 
whole. 
This dynamic balance between the tolerance for ambigui¬ 
ty and the need for boundaries is inherent in the natural 
operation of our sensation/perceptual systems. Also inher¬ 
ent in the sensory/perceptual systems are the characteris¬ 
tics of inclusion. self-similarity. and feedback. Our sen¬ 
sory/perceptual systems include all information. We then 
create our sense of order that is similar to the "outside" 
world (but not an exact copy), and we require feedback from 
the environment to "lock in," or give form to the order we 
create. The ordering/reordering of perceptual functions 
leads to the ordering/reordering of cognitive functions. 
Sensory/Perceptual Systems 
as a Creative/Change Process 
The position taken in this paper is that our sensory 
systems and perceptual processes are growth oriented and 
function in creative and dynamic ways. Further, it is 
believed that by focusing our awareness and attention on 
these natural processes, creativity can be increased. 
To understand the thinking behind this position it is 
important to begin by examining how our sensory and percep¬ 
tual systems operate at the physiological level. For the 
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most part, there is agreement in biological and cognitive 
fields that information enters the human body at various 
sensory sites without conscious awareness in a simultaneous 
fashion. Our senses are designed to pick up and register 
information from the world around us. That is the purpose 
of the senses. Once the information is received at the sen¬ 
sory site, it begins a path toward the brain through a se¬ 
ries of chemical/electrical synapses. The exact nature of 
this physiological event with regard to thinking becomes 
less clear at this point. 
Cognitive scientists who value the digital computer 
model of mind function believe that sensory information is 
sent to the brain to be acted upon by the brain, which op¬ 
erates as a central processing unit. As noted earlier in 
this paper, an alternative explanation is offered by those 
psychologists from the connectionist school of thought. 
Using a model of neural nets to demonstrate mind function, 
connectionists believe that information picked up at sensory 
sites is processed immediately and continuously on its path¬ 
way to the brain. Sensory information continues to be pro¬ 
cessed in the brain, with the result that all information 
being processed is integrated, with the final result repre¬ 
senting a collective phenomenon. It is the connectionist 
viewpoint that if we operate on incoming information in sim¬ 
ply a serial manner, as suggested by those psychologists us¬ 
ing the digital computer as a mind model, we fail to account 
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for the amazing speed with which the human mind operates 
(Allman, 1986). The positions taken in this paper align 
themselves with a connectionist orientation and support the 
belief that collective action holds the key to understanding 
how we think. 
Our own sensory systems and perceptual processes work 
in a creative way automatically, using multiple sources of 
information to form a collective whole. Each of our senses 
is tuned to different aspects of the physical world, receiv¬ 
ing information from both the external world and the inter¬ 
nal world of the body. The senses receive information re¬ 
gardless of our conscious awareness. Information received 
at the sensory site is decoded and transformed into the 
chemical/electrical code used by our bodies. These sensory 
messages are translated at the sensory site and are sent to 
the brain through a series of synaptic actions. As we pos¬ 
sess multiple sensory systems, each receiving information, 
multiple messages are concurrently traveling to the brain, 
mixing and interacting on the way to their final destina¬ 
tion. 
All sensory messages ultimately meet in the brain, 
forming a collective pattern. This collective pattern is 
the result of the blending of all sensory messages sent, and 
its final form is dependent on the variables encountered by 
each sensory message as it travels towards the brain. These 
variables include such things as travel time, strength of 
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the original message, other messages encountered, and amount 
of information sent. The final collective, therefore, is 
analogous to the physical experiences, yielding an abstrac¬ 
tion of the original situation. This collective form is the 
stable state reached after all sensory messages have been 
received and is the perception of the experience, forming 
the foundation upon which we build our conception. 
Perception can be seen, then, as the abstract analog we 
create to represent the external world to ourselves. This 
abstract analog is a "represensation." Represensations are 
pre-verbal, and the transformation of the represensation to 
a symbol system for expression (e.g. words, drawing, move¬ 
ment) constitutes the creative product. 
A parallel explanation of this process can be found in 
physics and is demonstrated by the concept of generative and 
implicate orders. The generative order is not concerned 
primarily with the outward side of development, but with the 
deeper and more inward order out of which the manifest form 
of things can emerge creatively. A major feature of genera¬ 
tive order is that through it a process of creation may be¬ 
gin from some overall, broad encompassing perception (Bohm 
and Peat, 1987). 
Implicative order is a particular kind of generative 
order involving the simultaneous presence of many degrees of 
enfolded information with similar differences between them. 
An implicate order cannot be made explicit as a whole, but 
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can only be manifested in the emergence of successive de¬ 
grees of enfoldment (Bohm and Peat, 1987). 
Using this description of implicate orders, perception 
can be explained as following a similar process. Informa¬ 
tion flows in from many sources simultaneously, and this in¬ 
formation is enfolded as it connects with the whole of all 
other information. The overall perception that results con¬ 
stitutes the generative source, but cannot be expressed ful¬ 
ly without some degree of enfoldment. This enfoldment is 
realized when we give expression to our perceptions. 
These descriptive examples of the perceptual process 
parallel descriptions of the creative process. Descriptions 
of the creative process of problem solving that people expe¬ 
rience naturally indicate a need for 1) varied and multiple 
input of information, 2) that is processed and mulled over, 
3) followed by a seemingly sudden solution (involving a new 
means of connecting or integrating the information), 4) 
which then must be put into concrete form and checked for 
errors and usefulness. These four stages have been the 
basis for much of the work on the creative process and are 
labeled 1) Saturation, 2) Incubation, 3) Illumination, and 
4) Verification (Wallas, 1945). 
Throughout the creative process two major types of 
thinking strategies cooperate and work concurrently on the 
same information or task. These two types of thinking are 
known as convergent thinking or logical analysis (sometimes 
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asociated with the left side of the brain), and divergent 
thinking, which operates at a holistic level, synthesizing 
thoughts or ideas (sometimes associated with the right side 
of the brain). Both types of thinking are needed for crea¬ 
tive results (Edwards, 1986). Information is first per¬ 
ceived as a whole, then broken down or decoded, and then the 
component parts are reconnected to form a new whole. 
In most human activities the shifts and interactions 
between convergent and divergent thinking is muted and out¬ 
side of conscious awareness (Edwards, 1986). Perceptual 
processing has traditionally been associated with right 
brain thinking, which is not well suited to description by 
the verbal system. In order for us to communicate our per¬ 
ceptions, we need to "shift gears" and apply left brain 
thinking. 
Applying descriptions from cognitive sciences, physics, 
and the field of creativity, our sensory and perceptual 
functions can be seen as creative change processes. It is 
the position of this study that the sensory systems and 
perceptual process that inform conception and expression 
operate in creative ways naturally. Further, it is the 
position of this paper that human beings have been taught to 
distrust and discount sensory and perceptual information, 
and, therefore, these processes operate without conscious 
awareness. By increasing consciousness of perceptual func¬ 
tion, cognitive function can be influenced. 
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The Purpose of the Study 
The purpose of this study is to explore the relation¬ 
ship between perceptual function and cognitive function. 
Specifically, it is hypothesized that a change or order¬ 
ing/reordering in perceptual function will result in an 
ordering/reordering of cognitive function. This reordering 
or change in cognitive function is defined as the creative 
process. Therefore, it is proposed that focusing on human 
perceptual processes will influence the creative process. 
As discussed earlier in this paper, human perceptual 
systems are naturally occurring dynamic systems. Dynamic 
systems are self-organizing. The dynamic system that is our 
perceptual process, however, seems to operate largely at an 
unconscious level, but it is the foundation upon which our 
cognitive systems are built. Attempting to increase the 
cognitive function of creativity requires a change in con¬ 
sciousness of perceptual function. 
This study is based on the notions that: 
a. Sensory/perceptual systems operate as natu¬ 
rally-occurring dynamic systems, and as such 
serve as the foundation for an inherent 
creative process. 
b. That consciousness, defined as an awareness 
of and attention to the perceptual processes, 
influences the cognitive function of creativ¬ 
ity. 
c. That providing skills that increase con¬ 
sciousness of perceptual processes will yield 
an increase in creativity. 
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The focus in this study is directed towards demonstrating 
the relationship between perceptual function and creativity. 
It was expected that, as subjects gained skills to become 
more aware of how their perceptual processes naturally op¬ 
erate, their creativity would also increase. A model for 
explaining sensory/perceptual operations has been developed 
that identifies: 1) the stages of perception, 2) the oper¬ 
ation that occurs at each stage, 3) the challenges at each 
stage of operation, 4) the threats or barriers that can be 
encountered at each stage, and 5) the skills that are re¬ 
quired at each operational stage. This model served as the 
basis for instructing subjects about the functioning of per¬ 
ception and for developing skills to allow for the efficient 
and effective operation of this naturally-occurring dynamic 
process. 
Sensational Thinking: A Model for 
the Sensation/Perception Process 
Human beings experience the world in predictable ways. 
The process by which we all sense and perceive and ultimate¬ 
ly understand the world is part of our hard wiring. Physio¬ 
logically we can describe the process by which human beings 
communicate between our inside worlds and the external 
world. What is not predictable, however, is the outcome of 
this process, due to the nature of change. We are naturally 
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endowed with creative potential by virtue of our physiolog¬ 
ical processes. How "creative" we are seems dependent on 
the ability to allow our sensation/perceptual processes to 
function according to their original design. While we can 
describe the physiological function of perceptual systems, 
the ability to "intervene" in that process has not been ful¬ 
ly recognized in terms of creative thinking. Traditionally 
we have been taught to "control" our perceptions, rather 
than to encourage their natural operation. 
A model, termed Sensational Thinking, for understanding 
how our sensation/perceptual process functions, and the 
identification of the challenges, threats, and skills needed 
for each operational stage, can be described as movement and 
balance between ambiguity and boundaries. This model is 
founded on the notion that perception is a naturally-occur¬ 
ring dynamic system and constitutes a creative process con¬ 
taining the characteristics of inclusion, self-similarity, 
and feedback. Furthermore, this model acknowledges the 
presence of paradox and the need for collaborative action. 
Sensational Thinking begins by establishing some equi- 
balance, or midpoint between ambiguity and boundaries. We 
ready ourselves to receive information. This beginning 
stage of readiness is related to intention to communicate, 
or commune. We may be aware of our own thoughts/boundaries, 
but open our channels to receive messages. 
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Next we move to a stage of receptive awareness. This 
stage requires a high tolerance for ambiguity and a low need 
for boundaries. This stage refers to the ability to observe 
intently with each sense. It is the ability to use the 
senses fully, allowing all of the properties of an object or 
experience to be absorbed and recorded. All information is 
included. In essence, it means that we meet the world with 
sensitivity and an attitude of nonjudgmental reception. 
The next stage requires a high tolerance for ambiguity 
as well as a high need for boundaries. This stage is one of 
reflective attention. It is the ability to reflect on the 
integration of acquired sensory information. Reflective at¬ 
tention refers to the need to join sensory information with 
established thought patterns in an interactive collaborative 
fashion. Our senses are measuring instruments that are ex¬ 
tremely sensitive and tuned to different aspects of the nat¬ 
ural world. Sensory systems function as transducers, trans¬ 
forming different types of energy in the world into electri¬ 
cal impulses that are then woven into patterns and given 
form. This stage requires attention to all information re¬ 
ceived and time for the "represensation" (the result of the 
interaction between and among all of the various sense in¬ 
formation received, combined with our past experiences and 
predispositions) to emerge. This "represensation" is simi¬ 
lar to - but not an exact copy of - the "outside" world. 
Attention means literally "stretching the mind towards some¬ 
thing" and refers to the ability to reflect on the informa- 
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tion gathered from the senses, in order to find the form of 
experience. 
The following stage is one of revelation. It is the 
ability to engage in active and intuitive "beholding." It 
is the recognition of the initial pattern that has emerged. 
This stage reguires an ability to manipulate the "represen¬ 
sations" or images/senses on an internal basis. There is at 
this stage a low tolerance for ambiguity and a low need for 
boundaries. The pattern definition is emerging, but is flu¬ 
id and flexible. Of critical importance at this stage is 
the need to nurture and honor the initial results of the 
collaborative process. 
Once we have recognized the beginning pattern of form, 
the next stage is one of re-creation. This stage requires a 
low tolerance for ambiguity and a high need for boundaries. 
It is the ability to unfold the full form of our percep¬ 
tions, in order to discover all of the information it con¬ 
tains. The forms of our perceptions are generative sources 
and are like seeds that contain the full potential for 
growth. Through this stage we give expression to our ex¬ 
perience. If communication/communion is the catalyst for 
the change/creative process, we can see how we receive in¬ 
formation through the senses, and through perception we re¬ 
create, or "create anew," the message. We then use this 
information to express our response. Re-creation is the 
ability to interact with and exchange our perceptions with 
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the world. The essence of this stage is the emergent man¬ 
ifestation of form. This form then feeds back to the larger 
environment, and response to the form becomes new informa¬ 
tion to be acquired and integrated. 
From here we are ready to return to an initial stage of 
readiness to continue the communication/communion process. 
Graphically this model of the Sensational Thinking 
process is displayed as in Figure 1, which details the five 
stages and their relationship to one another in the crea¬ 
tive/change process. 
Sensational Thinking, or the ability to allow and nur¬ 
ture the natural sensation/perceptual process, is a contin¬ 
ual, on-going process by which we communicate with our¬ 
selves, each other, and the world around us. The dynamic 
balance between ambiguity and boundaries is an infinite 
process. 
Each stage in this process presents a challenge to be 
met in order to move to the next stage. For each stage 
there are also threats that create barriers to continued 
change and growth. These are detailed in Table 1, along 
with the skills needed to successfully navigate from one 
stage to another. 
Definition of Terms 
There are many terms that have been used herein to de¬ 
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these terms have different meanings to different people de¬ 
pending on context and past experiences. Several of these 
words will be defined here to make explicit the meanings of 
terms as they pertain to this study. 
Creativity has already been defined as being focused on 
both product and the process. Creative ideas (the products) 
are seen as new combinations of previously unrelated ideas, 
or - looking at it another way - new relationships among 
ideas. The creative process is the process of combining or 
perceiving those relationships. 
Change has been defined as a passing from one state or 
form to another. Two types of change, stable and dynamic, 
have been used. Stable change refers to the process of mov¬ 
ing from one state or form to another in a predictable, lin¬ 
ear, or logical fashion. Dynamic change, on the other hand, 
refers to the process of moving from one state or form to 
another in ways that appear chaotic, non-linear, and are un¬ 
predictable. We can describe the process of dynamic change, 
but cannot predict the outcome. 
Several properties or characteristics of dynamic sys¬ 
tems have been described, which include paradox, collabora¬ 
tive interaction, self-similarity, feedback, and inclusion. 
Paradox comes from the Greek "paradoxon," meaning con¬ 
flicting with expectations. A paradox exhibits inexplicable 
or contradictory aspects. Paradox brings with it, by its 
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very definition, a state of tension or conflict. There is a 
perception of a threat to existing systems that will require 
some kind of change. 
Collaborative action refers to the process of balancing 
a need for boundaries (or competitiveness) with a tolerance 
for ambiguity (or cooperativeness). It is a process whereby 
seeming opposites become part of a greater whole. 
Self-similarity refers to actions or processes that, 
when repeated, are similar to the original, but not exact 
copies. Self-similarity comes about from the passing from 
one form or state to another - the seed or essence of de¬ 
fined boundaries. 
Feedback is defined as the return of a portion of the 
output of a process or system to the input. Feedback can be 
either negative and play a regulatory role, or positive. 
playing the role of amplifier. 
Inclusion refers to the act of including or having or 
taking in as a part or member; containing. It allows for 
many and varied parts to be recognized. 
Perceptual processes are defined as the activities in¬ 
volved in the exchange of information. They include: 1) 
sensation. the transduction of energy; 2) perception. the 
"decoding" or translation of received energy impulses; 3) 
conception. the whole revealed by the combining (or recom¬ 
bining) of the parts or perceptions, a creation of rela¬ 
tionships between the component parts, the "represensation," 
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and 4) expression f the manifestation of the represensation - 
the form or bounded, stable state of relationships and 
parts. 
Communication is used in the literal sense, meaning to 
commune with, or to seek to be at one with. 
Boundaries indicate a border or limit. They refer to 
binding or holding together. They are linked with competi¬ 
tion . which literally means "to strive together." Bounda¬ 
ries indicate the limits of a system or process as an inte¬ 
grated whole. 
Ambiguity refers to susceptibility of multiple inter¬ 
pretations. It comes from the Latin "ambiguus," meaning un¬ 
certain, and "ambigere," meaning to go about. (Ambi - 
meaning around, and agere - meaning to drive. Ambiguity, 
then, is a state of uncertainty, literally driving around 
uncertain.) It is linked to cooperation. which is defined 
as working together. It implies a relationship between 
parts, but does not include explicit limits or borders. 
All of these terms are used to describe processes re¬ 
lated to ceativity and change. They are used to explore the 
process of development, of evolution, the process of move¬ 
ment to more sophisticated forms. 
This study offers the belief that all human beings pos¬ 
sess an innate potential for creativity that is physiologi¬ 
cally grounded naturally in our sensory systems and percep¬ 
tual processes. It is further believed that learning to be- 
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come aware of and attend to our own ways of knowing increas¬ 
es our access to our innate creative potential. 
Following Chapters 
The following chapters in this report detail the review 
of the literature relevant to the hypotheses presented in 
this introduction, the research methods used to explore the 
premise that cognitive function follows perceptual function, 
the results of the study, and the conclusions drawn. 
In Chapter 2 a review of the literature is reported 
that explains the substantive contributions of previous re¬ 
search projects. Also explored are the methodological con¬ 
tributions that impacted on the interpretations of past re¬ 
search, and there is a review of the need for the research 
study that is the subject of this report. 
Chapter 3 describes the research methods used, includ¬ 
ing a description of the sample population, the instrumenta¬ 
tion utilized, the research design itself and the complicat¬ 
ing variables that were encountered, the procedures and 
timelines, and the data collection strategies and data anal¬ 
ysis techniques. 
The results of the study are reported in Chapter 4. 
This chapter discusses the significant findings and scoring 
measures, and offers brief explanations of the results 
found. Graphic representations resulting from the data 
analyses are also included. 
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Finally, in Chapter 5, the results of the study are 
fully discussed. The significance of the research findings 
is reviewed, and the conclusions and limitations of the 
investigation are also considered. Chapter 5 also includes 
suggestions for future research projects. 
Let us now review the relevant research findings that 





The previous section of this paper presented and ex¬ 
plained three positions held with regard to the issue of 
creativity. These are: 
1. That a physiological base for creativity 
exists in the operation of the sensory sys- 
tems/perceptual processes, and 
2. Through awareness of and attention to the 
physiological operations of the sensory sys¬ 
tems/perceptual processes creativity can be 
influenced. 
3. By gaining skills related to increasing con¬ 
sciousness of how perception operates, crea¬ 
tivity can be increased. 
These positions were reviewed in terms of existing em¬ 
pirical evidence. This literature review concentrates on 
the following questions: 
1. Does evidence exist that suggests that the 
sensory systems and perceptual processes op¬ 
erate and function as a creative process as 
described in this paper? 
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2. What roles - if any - do awareness and atten¬ 
tion of sensory/perceptual systems play in 
the creative process? 
3. Can instruction related to the skills of re¬ 
ceptive awareness and reflective attention 
increase creative production? 
Each of these three questions is discussed in light of 
recent research efforts. 
Sensory Systems and Perceptual Processing 
as a Creative Process 
The creative process defined earlier in this paper re¬ 
ferred to a process whereby multiple sources of information 
were received and integrated/connected in unique, novel, or 
useful ways. Evidence does exist that supports the notion 
that human sensory systems do function in this manner. 
In 1960 G. A. Sperling introduced an experiment that 
sought to demonstrate how subjects processed visual informa¬ 
tion. Sperling presented to subjects a visual array con¬ 
sisting of three rows of four letters. Immediately after 
the stimulus was turned off, subjects were cued to report 
just one row of the display. Sperling's use of this partial 
report procedure was an improvement on previous studies that 
used whole report procedures (i.e. subjects were shown the 
visual array and were asked to report everything they saw). 
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In experiments using whole report procedure, subjects indi¬ 
cated that they could see more than they were able to re¬ 
port. Sperling's results, using partial report procedure, 
confirmed this and indicated the existence of a brief visual 
sensory store. Continued experiments by Sperling (1967) 
demonstrated that information is available in sensory store 
for recoding into a more permanent form. Experiments by 
Moray, Bates, and Barnett (1965) and Darwin, Turvey, and 
Crowder (1972) produced similar evidence for an auditory 
sensory store. Like Sperling's studies on visual processes, 
a greater percentage of information was able to be reported 
using partial report procedures than whole report procedures 
in auditory processing. Limitations in whole report proce¬ 
dures seem related to difficulties in the coding of informa¬ 
tion to verbal expression, rather than to the unavailability 
of the sensory information. 
These studies support the notion that, in fact, our 
senses take in more information than we may be able to re¬ 
port. Encoding information from the sensory store takes 
some time, and, if we interrupt the coding process (as in 
beginning to report verbally), the ability to encode the re¬ 
maining information available in sensory store is lost. 
While these experiments are directed to studying only one 
sensory ability at a time (visual or auditory), the simi¬ 
larity of their results does indicate that our senses take 
in large amounts of information that need some time to be 
encoded for future verbal interpretation. 
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Encoding of this information from the sensory store is 
done by identifying features and combinations or relation¬ 
ships among the features critical to pattern formation. 
Physiological evidence suggests that the nervous system ex¬ 
tracts features such as horizontal lines (Hubei and Weisel, 
1962; Lettvin, Maturana, McCulloch and Pitts, 1959). The 
fact that human beings utilize features and combinations of 
features for encoding was demonstrated by Pritchard in 1966. 
Pritchard studied the effects of inhibiting physiological 
nystagmus, an intervention that involves keeping an image in 
the same position and location of the retina. Normally ret¬ 
inal movement over an image is required for perception. In¬ 
terference with the movement of the eye over an image causes 
the perception of an object to drift away. By reviewing how 
images disappear, Pritchard found that they did not simply 
fade away, but different portions dropped out over time. 
Whole features were lost, suggesting features are important 
units of perception, and stimuli that did not fade remained 
in patterns that seemed to constitute complete numbers or 
letters. This indicates that features are combined to 
define a pattern. 
Pritchard's work helps us to see that even though our 
senses may extract features, what we perceive are patterns 
composed from these features. Again, while Pritchard ad¬ 
dressed only the visual system, parallel evidence has been 
41 
offered in auditory research (Lisker and Abramson, 1970; 
Eimas and Corbit, 1973). This suggests that the individual 
sense systems are operating in similar fashion, using fea¬ 
tures to construct a pattern. 
The nature of the pattern we construct, or the percep¬ 
tion we build using information from the senses, has been 
examined most extensively using mental imagery. A series of 
experiments performed by Shepard and Meltzer (1971) and 
Cooper and Shepard (1973) were directed to finding out if 
subjects created analog representations of three-dimensional 
objects. This work concentrated principally on asking sub¬ 
jects to mentally rotate an object and then presented them 
with pictures of the object that were similar or different 
to the reguired task. The subjects' abilities to discrim¬ 
inate between the pictures shown and their own mental images 
were measured in reaction times. These studies found that 
there was a strong connection betwen variations in the men¬ 
tal representation and variations in physical orientation, 
providing evidence that mental images are analogs. 
Banks and Flora (1977) expanded on the study of mental 
analogs by demonstrating that they are not just used in de¬ 
termining concrete quantities, but are also used in making 
judgments about abstract qualities. Banks and Flora had one 
group of subjects rate animals on a one to ten scale for in¬ 
telligence. Mean ratings were established for each animal, 
and a second independent group of subjects was presented 
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with pairs of animals and the subjects were asked to judge 
which animal was more intelligent. It was found that judg¬ 
ment time decreased as the distance in rated intelligence 
increased. This result parallels the findings of studies on 
mental rotation that indicated analogs were being used to 
judge concrete quantities. 
Paivio (1978) and Kerst and Howard (1977) completed 
studies similar to Banks and Flora (asking subjects to judge 
the pleasantness of words and the ferocity of animals), and 
found similar results. Paivio (1978) has argued that the 
imagery system, or the ways in which we represent the world 
to ourselves, is involved in making judgments of both a 
quantifiable nature (picturable) as well as judgments that 
do not involve picturable qualities. The implication of 
these results suggests that our mental representations are 
not tied to the visual modality, but involve a more general 
ability for processing analog information. These represen¬ 
tations behave like abstract analogs (Paivio, 1978). 
While these experiments indicated that our individual 
sensory systems operate in ways compatible with the model 
offered in this paper, the question still remains as to 
whether or not the perceptions that result from the pro¬ 
cessing of sensory information affect or guide our behavior. 
This question was addressed in a study that examined 
the thinking of master teachers (Trumball, 1986). Based on 
the work done by Argysis and Schoen (1977) that reviewed the 
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thinking of expert practitioners in several professions, 
Trumball presented teachers with classroom situations that 
required problem solving. The results of the study support¬ 
ed the previous work done by Schoen (1977) and demonstrated 
that reflection was essential to good practice and effective 
problem solving. Schoen referred to reflection-on-action as 
occurring after an action has taken place, and requires an 
imaginative reconstruction of the action and its setting. 
Reflection-in-action occurs during the time the practitioner 
is engaged in practice, where doing and thinking are comple¬ 
mentary. Doing extends thinking, and reflection feeds on 
doing and its results (Schoen, 1983). 
This discussion referring to the reflective practi¬ 
tioner assumes that perception is an active and meaning¬ 
making process (Trumball, 1986), and is supported by the 
work of Polanyi (1969), who described the abstraction we 
construct from sensations as perception. Polanyi referred 
to this process as tacit knowing (Polanyi, 1969) and de¬ 
scribed two important aspects of the process: awareness of 
the whole (focal) as well as its parts (subsidiary), and in¬ 
tegration of particulars into a whole, and of subsidiary and 
focal awareness. Knowing involves attending to a number of 
cues and integrating this attention and these cues (Trum¬ 
ball, 1986). The practitioners who relied on their own 
processes for tacit knowing were better problem solvers. 
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Another piece of empirical evidence that our perceptual 
processes function as a creative process comes from research 
on brain functioning. Research by Paul MacLean on the tri¬ 
une brain and limbic system functioning shows that the brain 
receives information from the internal senses (olfactory 
functions, emotional behavior, and associated endocrine and 
viscero-somatic functions) and the external senses (visual, 
auditory, and somatic) and fuses this information together 
to provide our sense of individuality and reality (MacLean, 
1970). 
Finally, a very strong piece of evidence that, in fact, 
the perceptual process does operate as a dynamic system - as 
defined in this study - comes from Walter Freeman, a profes¬ 
sor of neurobiology at the University of California at 
Berkeley. Freeman has recently completed a series of stud¬ 
ies on perception that measured the EEG's of rabbits that 
were exposed to different scents. Using olfaction, Freeman 
summarizes the dynamic of perception as follows: 
The brain seeks information, mainly by directing 
an individual to look, listen and sniff. The 
search results from self-organizing activity in 
the limbic system which funnels a search command 
to the motor systems. As the motor command is 
transmitted, the limbic system issues what is 
called a reafference message, alerting all the 
sensory systems to prepare to respond to new 
information. And respond they do, with every 
neuron in a given region participating in a 
collective activity - a burst. Synchronous 
activity in each system is then transmitted back 
to the limbic system, where it combines with 
similarly generated output from other sensory sys¬ 
tems to form a gestalt. Then, within a fraction 
of a second, another search for information is 
demanded, and the sensory systems are prepared 
again by reafference (Freeman, 1991). 
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Perhaps the most significant of Freeman's findings is the 
discovery that perception reflects a collaborative inter¬ 
action and utilizes self-similarity, feedback, and inclusion 
as defining characteristics. 
It would seem, then, that evidence does exist to re¬ 
spond affirmatively to the question of whether or not sen¬ 
sory systems/perceptual processes in human beings do behave 
in creative ways as defined in this paper. This leads to 
the next question of what roles do awareness and attention - 
if any - play in the creative process. 
Awareness and Attention in the Creative Process 
Most of the work that has been done on the topic of at¬ 
tention reports that attention is a limited resource. It is 
believed that information gathered by the senses will be 
lost if we do not attend to it (Anderson, 1980). Reviewing 
the literature on attending and awareness reveals the prob¬ 
lem that these two terms are used interchangeably to mean 
the same thing. Thus, the results of attention studies are 
difficult to assess in terms of their relation to the model 
presented in this paper. For instance, does the reported 
result that sensory information is lost if not attended to 
mean that encoding the information requires receptive aware¬ 
ness, or reflective attention, or both? Despite this limi¬ 
tation in interpretation, some general information related 
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to the role of awareness and attention can be garnered from 
the study of attention. 
The first important contribution to consider is found 
in the study of divided attention. Divided attention tasks 
usually involve a dichotic listening task. This involves 
having subjects wear a set of headphones, and two messages 
are delivered, one entering each ear. Subjects are asked to 
"shadow" one of the two messages. Most subjects have little 
difficulty performing this task. It was long thought that 
subjects simply "turned off" one of the messages (Anderson, 
1980), but a study done by Gray and Wedderburn (1960) found 
that subjects were quite successful in following a message 
that jumped back and forth between ears. In a follow up ex¬ 
periment done by Triesman (1960), subjects were instructed 
to shadow one message from one ear. The message to be shad¬ 
owed was meaningful until a certain point, at which time it 
turned into a random sequence of words. When the random se¬ 
quence began in the to-be-shadowed message, the meaningful 
message switched to the other ear. Interestingly, despite 
instructions to shadow the message for a specific ear, some 
subjects switched ears to follow the meaningful message. 
This experiment demonstrated that information was being re¬ 
ceived in both ears, but that selective attention to either 
meaning or the ear of origin determined what was available 
for verbal reports. 
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Divided attention studies provide evidence for two im¬ 
portant concepts. The first is that information is received 
by the senses regardless of our intentional use of that in¬ 
formation, and, secondly, that our purpose or intent influ¬ 
ences what we encode for further use. These are important 
issues in terms of the perceptual model discussed in this 
paper, in that they confirm that our senses are active and 
always "on," and that our intention determines what we en¬ 
code. It is suggested that, while most attention studies 
are devoted to narrowing the focus of attention, that the 
opposite could also occur. We may be able to encode more 
sensory information by widening our focus of awareness. 
Support for this notion can be found when we consider 
that attention or awareness is increased naturally through 
the development of automatic behaviors and perceptual pat¬ 
terns. Behaviors that are practiced over periods of time 
with focused concentration become more or less automatic 
(Fisher-Hamilton, 1985). Habits, or automatic patterns, af¬ 
fect our awareness by establishing streamlined, efficient, 
and simplified behaviors. Human beings form habits natu¬ 
rally and unconsciously. Habit formation or the automatiza¬ 
tion of perception has often been seen as a block to crea¬ 
tivity because it narrows our conscious awareness (Blumen- 
thal, 1977; Hayes, 1978; Anderson, 1980). This paper sug¬ 
gests that automatization - in and of itself - does not 
block creativity; the development of habits occurs without 
conscious awareness. It is the separation of our mind from 
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the body that causes difficulty. By bringing a conscious¬ 
ness to habit formation, reconnecting body and mind, we can 
establish an automatic widening to our perceptions. 
A widened awareness of sensory information received and 
attention to the possible range of patterns perceived has 
been documented as an essential aspect for creativity 
(Bolton, 1972; Blumenthal, 1977). Successful problem solv¬ 
ers seem to possess an increased sensitivity to their sen¬ 
sory information and approach experiences with an attitude 
of what is possible (Bolton, 1972). 
A necessary precondition to creativity requires a tol¬ 
erance of ambiguity - the ability to tolerate an awareness 
of chaos or randomness. By habitually being conscious of 
our sensory systems/perceptual processes functions, "sensi¬ 
tivity . . . can be achieved by attending to all manner of 
changes in self and environment, and through attending to 
new meanings in one's experience" (Fischer-Hamilton, 1985). 
The need for receptive and reflective awareness in the 
creative process has also been reported as fundamental in 
the Maharishi's theory of creativity (Aron and Aron, 1982). 
According to the Maharishi's theory, creative use of sensory 
information requires that the processing of input must occur 
in a way that "leaves the inner area of consciousness peace¬ 
ful" (1982, pg. 35) A settled state of mind is one that is 
reported to be in a state of receptive awareness, and this 
idea is consistent with cognitive theories of levels of 
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processing (e.g. Craike and Lockhart, 1972). Approaching 
experiences in this way suggests that, with adeguate time, 
motivation, and lack of disturbances, information is spon¬ 
taneously elaborated and extended to more abstract levels 
(Aron and Aron, 1982). A coherent state of consciousness 
allows information to interact more fully and reveals undis¬ 
torted reflections of the organization of the universal 
ground state of nature (Maharishi, 1972). 
Further evidence that receptive awareness and reflec¬ 
tive attention are prereguisites to creativity has been re¬ 
ported by Kenny and Delmonte (1986). Comparing meditative 
practices in relation to personal construct theory (Kelly, 
1955), Kenny and Delmonte suggest that nonjudgmental accep¬ 
tance is an important connection between intuitive creative 
human processes and preverbal construction (1986, pg. 11). 
It would seem then, again, that evidence does exist to 
suggest awareness during the input and processing of infor¬ 
mation is needed for creativity. Attention during input 
narrows perceptual focus and can block creativity. Atten¬ 
tion instead should be directed towards the results of sen¬ 
sory processing. The final question remains, however: can 
instruction in receptive awareness and reflective attention 
increase creative expression? 
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Instruction and the Creative Process 
The positions taken for this study are that human 
beings are naturally creative and that instruction to bring 
about consciousness of natural creative processes can yield 
increased creative expression. 
Empirical studies directed towards this idea have been 
quite limited. In fact, only two studies could be located 
on this subject, both involving the instruction of medita¬ 
tive practices. The first study was done by Cowager and 
Torrance (1982) and involved inquiry as to whether Zen medi¬ 
tation (Zazen) increased creativity. Subjects were divided 
into groups of people who were committed to practicing Zazen 
on a daily basis for 21 days, and a group of subjects who 
practiced relaxation exercises for the same amount of time. 
Each group of subjects was administered pre- and post-tests 
of Torrance Tests of Creative Thinking. Results of the 
study showed that both groups made statistically significant 
gains in sensory experience, synthesis, and unusual visual¬ 
ization. However, the meditative group also showed gains in 
heightened consciousness of problems, perceived change, in¬ 
vention, expression of emotion/feeling, internal visualiza¬ 
tion, humor, and fantasy. These results suggest that recep¬ 
tive awareness may be associated with both meditation and 
relaxation yielding greater sensory expriences. Reflective 
attention, or the ability to consciously recognize patterns. 
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may be associated with meditation alone yielding greater 
gains in creativity. Torrance and Cowager note that the 
relaxed state alone is counter to productivity requiring 
attentive energy (1982). 
The second study involved an extension of work done by 
Orme-Johnson and Haynes (1981) that found significantly 
higher levels of creativity and the practice of the Tran¬ 
scendental Meditation (TM)-Sidhi program. Jedrczak, 
Bereford, and Clements (1986) administered Torrance Tests of 
Creative Thinking to a group of subjects practicing the TM- 
Sidhi program and found that these meditative practices did 
have a positive effect on creativity. The TM-Sidhi progam 
is based on the Maharishi's theory of creativity and in¬ 
volves practice in receptive awareness and reflective at¬ 
tention. 
These two studies suggest that instruction in awareness 
of and attention to natural creative processes can yield 
greater creative expression. The limited nature of studies 
available on this subject, however, indicates a need for 
further exploration of this question. 
Summary of the Literature 
The literature reviewed addressed three major questions 
relevant to this research study. These questions involved 
the operation of the sensory/perceptual systems, the role of 
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awareness and attention, and the relationship of instruction 
to increased creativity. 
Research into the question related to the operation of 
our sensory/perceptual functions revealed that evidence does 
exist that confirms the premise that perceptual processes 
operate as dynamic systems. The creative/change process 
that describes perceptual functions in Chapter 1, termed 
Sensational Thinking, is supported by past research find¬ 
ings, and thus serves as an appropriate model for this re¬ 
search investigation. 
The issues of attention and awareness were also re¬ 
viewed in terms of the literature and were found to be com¬ 
plicated somewhat by the definitions of these terms in pre¬ 
vious studies. Nonetheless, conclusions were able to be 
drawn about the importance of awareness and attention with 
regard to the creative process. It was found that past re¬ 
search confirmed that awareness during the input and proc¬ 
essing of information was needed for creativity. Attention 
during input narrows perceptual focus and can block crea¬ 
tivity. Attention was found to be important when directed 
towards the results of sensory processing. Awareness and 
attention were found to be critical factors in terms of 
creativity and seemed to play different roles at different 
stages of the creative process. 
The final question reviewed dealt with instruction in 
awareness and attention as a means of increasing creativity. 
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The literature available on the subject was found to be 
quite limited and was largely focused on meditative prac¬ 
tices. These studies did seem encouraging in terms of the 
premise that instruction in awareness and attention can 
yield increases in creativity. However, the very limited 
nature of the studies available on this subject indicated a 
need for further study in this area. 
The next chapter details the research methods used for 
a study that explored the question of whether instruction to 
increase conscious awareness of natural perceptual functions 





This study hypothesizes that cognitive function follows 
perceptual function. Specifically, it is proposed that: 
a. Sensory/perceptual systems operate as 
naturally-occurring dynamic systems and as 
such serve as the foundation for an inherent 
creative process. 
b. Consciousness, defined as an awareness of and 
attention to the perceptual processes, influ¬ 
ences the cognitive function of creativity. 
c. Providing skills that increase consciousness 
of perceptual processes will yield an in¬ 
crease in creativity. 
A description of the research method based on these hy¬ 
potheses that was used to study creativity is presented 
herein, followed by a description of the sample population, 
the instrumentation and the timelines utilized. Also in¬ 
cluded is a discussion of the data collection techniques and 
data analysis strategies. 
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Research Design 
To study the questions related to the hypothesis that 
cognition follows perception, a research method designed to 
teach skills to increase consciousness of perceptual opera¬ 
tions was utilized. The sample population consisted of 
children from four kindergarten classrooms in the same ele¬ 
mentary school. The researcher/instructor worked with the 
kindergarten teachers to integrate research activities into 
the current school day activities. Subjects were randomly 
assigned to either a control group or an experimental group, 
controlling only for gender. 
To serve as baseline information each subject from both 
the control and experimental groups was given a paradoxical 
problem that required the integration of sensory information 
to make changes in the design of a common object. 
Following this initial collection of baseline data, 
both groups were then provided with a variety of experiences 
related to the stages of perception as defined in the Sensa¬ 
tional Thinking model. The experimental group also received 
instructions focused on conscious skill development for each 
stage. In outline form this can be depicted as follows: 
1. Random assignemnt of subjects into two groups 
(control and experimental). 
2. Baseline data collected on each subject. 
3. Both groups provided with activities to en¬ 
courage/nurture natural perceptual functions 
as defined in the Sensational Thinking model. 
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The control group received directions and su¬ 
pervision for each activity, but the instruc¬ 
tor did not provide specific skill 
development information. The experimental 
group also received directions and 
supervision for activities, but in addition 
the instructor focused on providing skill 
development information. 
4. The activities and instruction that occurred 
included: 
a. Stage 1, Readiness - relaxation ac¬ 
tivity. Experimental group re¬ 
ceived instruction in breathing 
techniques that encourage relaxa¬ 
tion. 
b. Stage 2, Reception - observation 
with all the senses. Experimental 
group received instruction on spe¬ 
cific observation techniques and 
listening skills. 
c. Stage 3, Reflection - remembering 
activity. Experimental group re¬ 
ceived instruction on imagery 
techniques. 
d. Stage 4, Revelation - pattern 
recognition activity. The exper¬ 
imental group received instruction 
on pattern recognition. 
e. Stage 5, Re-creation - drawing 
activity. The experimental group 
received instruction on drawing/ 
expressive techniques. 
Specific lesson plans for each activity and skill instruc¬ 
tion were shared with classroom teachers and can be found in 
Appendix D. 
After all activities/instruction had been completed, 
each subject was again given a paradoxical problem that re¬ 
quired the integration of sensory information to make 
changes in the design of a common object. Performance on 
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this task was measured in the same manner as the initial 
task used to collect baseline data: by considering the in¬ 
clusion/omission of certain information in the design task 
itself. Additionally, each student was interviewed about 
his/her problem solving process. Performance in the initial 
task was compared with performance on the final task. 
Sample Population 
The subjects used for this study were children of kin¬ 
dergarten age (5-7 years old) who all attended the same 
elementary school. The school has four kindergarten class¬ 
rooms, and the children from all four classrooms comprised 
the sample population. There were a total of 74 children in 
the population, and 65 of the children were actual partici¬ 
pants in the study. Students from each classroom were ran¬ 
domly assigned (by gender, as there were more females than 
males in the subject pool) to either the control group or 
the experimental group. This population included a range of 
ethnic, cultural, and developmental diversity. 
Instrumentation 
Creativity is defined in this study as a change process 
by which acquired information is integrated with existing 
information to produce new relationships. As has already 
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been discussed, inherent in the creative/change process is 
the issue of paradox (defined as conflicting with expec¬ 
tation). A paradoxical problem that reguires creativity, 
therefore, is one in which acquired information that con¬ 
flicts with expectations is integrated with existing infor¬ 
mation. Based on this definition, paradoxical problems for 
this study were designed using a game (Idea Quest) with kin¬ 
dergarten children. 
Paradoxical problems were constructed using a game that 
requires subjects to answer five questions related to each 
of the five major senses. These questions asked children to 
name a particular sound, smell, taste, touch, or visual 
characteristic (e.g. Name something that makes a buzzing 
sound, Name something that smells sweet, Name something that 
tastes sour. Name something that feels smooth, Name some¬ 
thing that is big, etc.). Using these five answers, chil¬ 
dren were asked to incorporate this information into a new 
design for a common object (such as a shoe, or their beds). 
A full listing of the sense questions, the design objects, 
and the rules for the Idea Quest game can be found in the 
Appendix. 
Instruction 
The Sensational Thinking model describes the skills re¬ 
lated to each stage of the sensory/perceptual process. 
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These stages include Readiness, Reception, Reflection, Reve¬ 
lation, and Re-creation. Each stage of the process has spe¬ 
cific skills that support performance at that stage. 
The Readiness stage requires the ability to quiet the 
mind and focus intention. The Reception stage requires the 
ability to use all the senses fully, to play, and to ex¬ 
plore. Reflection requires patience and the ability to 
create images/sensations at an internal level. The stage of 
Revelation requires the ability to recognize patterns, and 
the stage of Re-creation requires expressive skills. 
Instruction and activities for this study were designed 
and delivered using the stages and related skill development 
as defined in the Sensational Thinking model. As noted ear¬ 
lier, these included: 


















This research design was constructed to determine if 
raising consciousness of normally unconscious perceptual 
functions influenced ceativity. The very nature of this en¬ 
deavor brought with it some research problems. 
The first problem encountered involved the type of 
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skills that would bring about conscious awareness of the 
perceptual process. This was dealt with by matching skill 
development to natural physiological processes. By re¬ 
viewing perception at the physiological level, a model of 
sensation/perception was able to be constructed. Identify¬ 
ing the challenges and threats that exist at each stage of 
the process allowed for the extrapolation of skills reguired 
throughout the process. 
Another problem encountered was related to asking sub¬ 
jects to report about unconscious processes. This was dealt 
with by having subjects actually produce a drawing/design, 
as well as having them report about their process. This 
yielded two types of information for comparison and analy¬ 
sis. Utilizing children as subjects also required the use 
of drawing/design techniques rather than more traditional 
paper and pencil (verbal) instruments. This can be seen as 
a strength of the design, in that application to various age 
groups at future dates will be possible. 
Construction of the Idea Quest game occurred prior to 
this study and had been pre-tested for usefulness. Also, 
instructional techniques/activities to be used had all been 
delivered with similar age groups (and adults as well), and 
each was found to be effective as individual learning oppor¬ 
tunities. What is unique in this study is not the individ¬ 
ual lessons, but matching this skill development to the 
function of perception at the physiological level. Using 
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the physiological level provides information in terms of 
teaching order and nurtures the mind/body connection in¬ 
herent in our human make-up. 
While many teachers may utilize perceptual activities 
to instruct as part of their own individual philosophy or 
part of the philosophy of the system they find themselves 
teaching in, this study sought to explore the possibility of 
using the human body as a learning tool to access cognitive 
function. 
Timelines 
This research study involved three phases: first, a 
pre-test phase, which provided the baseline data; second, 
the instruction phase; and third, a post-test phase. The 
time frames for each phase occurred as follows: 
Pre-Test 
Pre-testing occurred on Thursdays and Fridays beginning 
on February 28, 1991 and ending on March 28, 1991. Three to 
four children were seen as a group and played the Idea Quest 
game, and then each child was interviewed about his/her de¬ 
sign. Each classroom already had an established "Teacher's 
Choice time, when children were assigned certain projects as 
the teacher directed. This Teacher's Choice time occurred 
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twice a day in each classroom - once in the morning and once 
in the afternoon. The time for Teacher's Choice varied from 
classroom to classroom for the morning sessions, but 
occurred at the same time for all four classrooms in the 
afternoon session. This allowed the researcher/instructor 
to see two groups of three or four children each morning 
session (due to difference in scheduling between class- 
rooms), and one group each afternoon session. 
Instruction 
Instruction occurred over a six-week period, beginning 
April 2, 1991 and ending May 9, 1991. Children from two of 
the four classrooms worked together on a regular basis, and 
the children from the remaining two classrooms were combined 
at various times to work together. This allowed the re¬ 
searcher/instructor to combine the four classrooms for the 
Instruction phase, yielding four teaching groups. The chil¬ 
dren from the control groups for each set of two classrooms 
received activities together, which resulted in two control 
groups for instruction. The children from each set of two 
classrooms who were assigned to the experimental groups were 
also seen together, for a total of two experimental groups. 
This provided the opportunity to see all four groups once a 
week for five consecutive weeks (with the exception of the 
week of April 15, 1991, which was a school vacation week). 
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Instruction sessions were delivered on Tuesdays and Thurs¬ 
days . 
Post-Test 
The post-test phase was scheduled in a manner similar 
to the pre-testing phase, using Teacher's Choice time. 
Post-testing began on May 16, 1991 and continued through 
June 7, 1991. Subjects were administered post-tests on 
Thursdays and Fridays. 
Data Collection 
Quantitative data were collected through the drawings/ 
designs produced as answers to the paradoxical problems con¬ 
structed in the Idea Quest game described in the Instrumen¬ 
tation section. Each drawing/design was evaluated using the 
following criteria and point system: 
a. Number of sense items 10 points per item 
used 
b. Number of sense items 10 points per item 
"added on" to the 
original design 
c. Number of sense items 20 points per item 
integrated within the 
original design 
Sense items were considered "added on" if they were pe¬ 
ripheral to the original design, while those sense items 
that replaced or became part of the original design were 
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considered integrated. Increased ability to use all five 
sense items and integrate these into the object design were 
seen as a demonstration of increased creativity. 
Additionally, an interview with each child was con¬ 
ducted to discuss the process they used to resolve the par¬ 
adoxical problem. In the interview subjects were asked: 
a. How did you go about the task? What did you 
do first? Second? Third? etc. 
b. What was hard for you? Why? (Subjects were 
asked to describe what and when it occurred.) 
c. What was easy for you? Why? (Subjects were 
asked to describe what and when it occurred.) 
Interview information was considered a qualitative mea 
sure and was collected as part of both the pre- and post¬ 
test conditions. 
Coding 
Children's behavior was coded according to the catego¬ 
ries and operational definitions described in the Data Col¬ 
lection section. All the coding was done by the experiment 
er. Reliability was assessed during three different occa¬ 
sions. A different coder participated in each reliability 
check. During these reliability checks, the experimenter 
and the coder simultaneously coded children's drawings. A 
total of 20% of the data was coded in this fashion. The 
first reliability check between raters was 92%, with agree¬ 
ment among categories ranging from 84% to 98%. The second. 
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and most substantial (10%), of the reliability assessments 
occurred when the experimenter had coded about one-fourth of 
the data. The mean reliability was 83%, with agreement 
among the different categories ranging from 80% to 100%. 
The final assessment occurred after all the data had been 
coded. The mean reliability was 86%, with agreement ranging 
from 82% to 91%. The reliability assessments were spaced in 
this manner to guard against the possibility of drift in the 
experimenter's coding. Of the three coders, the last two 
were naive to the hypotheses of the experiment. In general, 
80% reliability is considered adequate. The high agreement 
between coders suggests that the code was quite straight¬ 
forward and easy to follow. More importantly, the lack of 
substantial differences between reliabilities when both 
coders were knowledgeable about the hypotheses of the exper¬ 
iment versus when one coder was naive, suggests that the 
experimenter's knowledge did not seriously interfere with 
the objectivity of her coding. 
Data Analysis 
Data on the scores achieved in both pre- and post-test 
conditions were analyzed using Newman-Keuls (ANOVA) proce¬ 
dures. Overall, the performance between experimental and 
control groups was reviewed, as well as the performance be¬ 
tween experimental and control groups for each classroom. 
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Each subcondition rated for pre- and post-test designs - 
that is, representation, adding on, and integration - was 
also reviewed classroom by classroom. Age and gender dif¬ 
ferences were also considered for each classroom. 
Interview information was kept and reviewed in terms of 
process/stage steps utilized, those parts of the process/ 
stages that were easy for subjects, and the parts of the 
stage/process that presented barriers for subjects. Inter¬ 
view information from the initial task was compared with in¬ 
terview information for the final task to determine if in¬ 
struction and/or activities made a difference in subjects' 
interview responses. Interview information was also re¬ 
viewed as a means of understanding quantitative results. 
The relationship between qualitative findings and quan¬ 
titative results was compared overall to determine if sub¬ 
jects' perceptions of the investigation matched their per¬ 
formance scores. Chapter 4 follows and reports the findings 
resulting from the analysis of both quantitative and quali¬ 





Due to the large number of analyses, only significant 
effects (alpha <.05) are reported. The only exception to 
this rule concerns the discussion of the differences across 
groups. The discussion of this non-significant finding is 
included because the patterns that emerged are suggestive of 
how instruction may influence creativity. Post hoc compari¬ 
sons among the means were carried out with the Newman-Keuls 
procedure with the alpha level set at .05. As there were 
more females than males across all conditions, the analyses 
involving comparisons between pre- and post-conditions were 
carried out using a random sample of children. The analyses 
comparing group performances were carried out using the full 
sample of children in the study. 
Scoring Measures 
The individual drawing/design score for each child was 
computed by evaluating the inclusion or integration of sense 
items according to the point system described in Chapter 3, 
yielding a creativity score for pre- and post-conditions. 
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Group scores by condition were also computed, adding the 
total points for the individual children and then dividing 
this score by the total number of children. Note that this 
score was not an average of the children's performances, but 
rather an indication of the overall creativity of the 
group's work. The reason for including this group measure 
is that use of individual scores failed to capture possible 
synergies that may have occurred during sessions. By in¬ 
cluding both individual and group scores, it was possible to 
get a broader picture of differences between experimental 
groups. The overall analysis scores are reported first, 
followed by the analysis of group scores by condition. 
In addition to analyzing group scores, the data were 
converted to difference scores (post-test accuracy minus 
pre-test accuracy), and these difference scores were sub¬ 
jected to an analysis of variance. This was done to safe¬ 
guard against the potential problem that, despite their 
ages, there were slight differences in the children's abso¬ 
lute starting creativity, and, thus, children at lower ends 
of the creativity range had to improve more to attain a new 
creativity classification. If, despite random assignment, a 
particular condition had ended up with a greater number of 
children at the lower end of the creativity range, limiting 
the analysis to individual scores would have increased the 
risk of misrepresenting the extent of improvement in this 
condition. However, since the results of the analysis of 
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difference scores did not differ from the results of the 
analysis of individual scores, they are not reported. 
Scores 
Figure 2 shows the mean accuracy of the design scores 
by group (experimental vs. control). There was a signifi¬ 
cant difference in design scores between these two groups, 
with the subjects in the experimental group achieving scores 
indicating greater creativity as defined in this study. 
Figure 3 shows the mean accuracy scores between experi¬ 
mental groups from each of the four classrooms participating 
in the study. The ANOVA yielded a main effect of groups, F 
(9,40) = 7.88. While the overall scores for the experimen¬ 
tal group showed significantly better scores than for the 
control group, when the four experimental groups were com¬ 
pared, group C did significantly better than the other three 
experimental groups. 
In Figure 4, each classroom's experimental group was 
compared to its control group. In three of the four 
classrooms, the experimental group did significantly better 
than its control group, F (1,46) = 9.42. For classrooms B, 
C, and D experimental group scores were significantly higher 
than those of the control groups. 
Data analysis also included a review of each class¬ 
room's overall scores for the three conditions scored for 
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each design in the pre- and post-test sessions. These con¬ 
ditions were: A) representation, B) items added on, and C) 
items integrated. The overall score for each classroom's 
pre- and post-test scores were compared for each condition 
as well as a comparison of experimental vs. control group 
scores on both the pre- and post-tests by condition. 
Figure 5 reveals the scores for classroom A. The sig¬ 
nificant interaction found in this group, F (16,92) = 2.95, 
was a positive increase in representation scores. Although 
it appears on the graph that both the overall comparison and 
the comparison for experimental and control by condition 
steadily increased, only the improvement in the representa¬ 
tion score is statistically reliable. The lack of statisti¬ 
cally reliable differences for the other two conditions may 
be attributed to a developmental factor - that is, represen¬ 
tation may be a prerequisite for the other two conditions. 
It would seem that the experimental intervention did in¬ 
crease subjects' ability to represent needed items. It is 
interesting to note that, while a significant difference was 
not found in subjects' ability to integrate items in the de¬ 
sign (a further developmental step), the graph does indicate 
a move in this direction for both the experimental group and 
the control group. 
For classroom B, shown in Figure 6, the main interac¬ 
tion effect, F (6,92) = 2.95, was demonstrated in a signif¬ 
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designs for both the condition of adding items on and inte¬ 
gration of items. Again, this improvement was seen for both 
the experimental and control groups. This suggests that 
both the learning activities and the instruction offered 
during learning sessions had an impact on the improvement of 
subjects' scores. The fact that, overall, experimental 
groups did significantly better than control groups (as was 
demonstrated in Figure 2), combined with the review of re¬ 
sults for every classroom, showing three out of four class¬ 
rooms' experimental groups significantly improved over con¬ 
trol groups (Figure 4), indicates that instruction during 
learning sessions was a serious factor in the improvement of 
subjects' creativity. Figure 6 also reveals, however, that 
the learning sessions themselves also contributed to in¬ 
creased design scores, as demonstrated in the improvement of 
control groups in post-testing over pre-testing. 
Figure 7 focuses on the interaction results for 
Classroom C, F (9,40) = 7.80. As was seen with Figure 6 
(Classroom B results), this classroom showed significantly 
increased scores for both the conditions of adding items on 
and integration of items. The experimental group in this 
classroom was revealed to have the greatest improvement when 
compared to the other experimental groups from other class¬ 
rooms, as was shown in Figure 3. This fact, along with the 
results demonstrated in Figure 4 (experimental vs. control), 
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the experimental group in this classroom performed much bet¬ 
ter on the pre-test than did the control group. It would 
seem that, although subjects were randomly assigned to ex¬ 
perimental or control groups, the children in the experi¬ 
mental group in this classroom scored high in creativity 
prior to any intervention, as noted by their pre-test 
scores. While it is difficult to ascertain whether the sig¬ 
nificantly better post-test scores for the experimental 
group over the control groups can be attributed to the in¬ 
structional intervention or the fact that the subjects in 
this group had high scores initially - or both - it is clear 
that these subjects did consistently perform better than the 
control group. The control group shown in Figure 7 did show 
improvement between pre- and post-test scores, again indi¬ 
cating that the learning activities themselves were impor¬ 
tant interventions. 
Classroom D, shown in Figure 8, also shows an inter¬ 
action effect F (9,40) = 7.80, similar to those found in 
classrooms B and C. There was significant improvement in 
post-test scores over pre-test scores for both the adding on 
condition and the integration of items condition for both 
experimental and control groups. Additionally, data analy¬ 
sis indicates that the adding on condition was significantly 
greater than the integration condition. While there was im¬ 
provement for both adding on and integration, adding on 
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that developmental factors are at play. As the ability to 
represent an item may be a prerequisite to adding on and 
integration, adding on may be a prerequisite to integration. 
That is, it may be that the ability to integrate items may 
first require the ability to express/represent either inter¬ 
nally or externally (as in the form of a drawing) the two or 
more items in a paradoxical relationship. 
Two additional factors were analyzed with respect to 
each classroom. These were age, as shown in Figure 9, and 
gender, as shown in Figure 10. Age was not found to be a 
factor (i.e. children who had recently turned five vs. those 
children who were six-plus) in classrooms A or D. In class¬ 
room B younger children performed significantly better than 
older children, and in Classroom C the results were the op¬ 
posite - older children performed significantly better than 
younger children. Overall, age does not appear to be a sig¬ 
nificant factor, but varies from group to group. 
Figure 10 results indicate that, for classrooms A, B, 
and D, gender did not play a role in terms of score differ¬ 
ences for either experimental or control groups. In Class¬ 
room C, however, females were found to have performed sig¬ 
nificantly better than males in both the experimental and 
control groups. This result seems meaningful when compared 
with Figure 3, which showed that the experimental group in 
Classroom C did significantly better than all the other 
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be that females' significantly better score gains are due to 
higher interest in the instruction/learning activity in con¬ 
trast to males who were less interested. Or, as discussed 
earlier, it could simply be that pre-test scores for this 
group were high and remained consistently high in post-test. 
If males' pre-test scores were initially high and remained 
high, the gain between pre- and post-test scores would be 
low, while if females' pre-test scores were lower and post¬ 
test scores high, there would be a greater score gain. Al¬ 
though the issue of gender was only noted for this classroom 
and is significant for this group of subjects, overall, the 
data suggest that gender does not impact scores/design per¬ 
formance . 
Interview Findings 
Subjects were asked three questions following the 
production of their drawings in both the pre-test and post¬ 
test conditions. These questions were: 
a. How did you go about the task? What did you 
do first, second, third, etc.? 
b. What was hard for you? Why? 
c. What was easy for you? Why? 
The responses to each of these questions are discussed 




In the pre-test condition, interview responses revealed 
that 94% of the subjects responded by explaining what item 
they drew first, second, third, etc., while the remaining 6% 
of responses were divided into three other categories. Two 
percent of subjects stated that they thought about the task, 
then drew. Another 2% told a story about their drawings, 
and the remaining 2% stated that they played the game first, 
then drew their designs. These results seem to indicate 
that subjects, for the most part, did not consider thinking 
as doing. This could perhaps be interpeted that thinking is 
done unconsciously - or at least out of awareness. Children 
may perceive that thinking happens naturally, and perhaps 
they did not feel a need to report this as an activity re¬ 
lated to the task completion. 
In the post-test condition 89% of the subjects reported 
what they drew first, second, third, and so on. Nine 
percent of the subjects reported that they played the game 
first, recognizing a relationship between the game and their 
drawing, and 1% reported that they thought about the task, 
then drew the items. The remaining 1% reported that they 
practiced first, then drew the items. Again a large per¬ 
centage of the responses focused on the order of items 
drawn? however, some subjects did recognize the relationship 
between the game and drawing, a result not found in the pre- 
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test condition. This could indicate that some subjects were 
moving toward a more holistic approach in their thinking. 
Question #2 
In the pre-test condition 64% of the subjects reported 
that something was hard for them related to the drawing 
task. These responses were primarily focused on three major 
issues. The first issue concerned the fact that subjects 
reported an inability to think of what an item looked like. 
It seems that this problem occurred at stage three of the 
Sensational Thinking approach, that is, an inability to hold 
or create an image. Subjects also reported that they were 
unable to draw the image they had, or to "make it come out 
right." This indicates a problem at stage five of the Sen¬ 
sational Thinking approach - an inability to express the 
image or idea held. 
The remaining 32% of subjects' responses in the pre¬ 
test condition reported that no part of the task was dif¬ 
ficult for them. 
In the post-test condition 58% of the respondents re¬ 
ported that some part of the task was difficult for them. 
These responses were concerned with the inability to draw 
an item. Respondents focused on the difficulty they exper¬ 
ienced in "making it come out right," concern with how an 
item looked, and how hard an item was to draw. Unlike the 
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pre-test condition, subjects did not report difficulty in 
imagining what an item looked like. The primary problem 
reported occurred at the stage of expression (stage 5 of the 
Sensational Thinking approach). In the post-test condition 
42% of subjects responded that no part of the task was 
difficult for them, a 10% increase over pre-test results. 
Question i3 
For the pre-test condition for question #3, 97% of the 
subjects reported that some part of the task was easy for 
them. Subjects reported that the easiest part of the task 
was when items were particularly familiar to them, or when 
the item to be drawn consisted of an easily identified shape 
(e.g. circle, dots, etc.). The remaining 2% of respondents 
reported that nothing was easy for them, and explained that 
they could not seem to make their drawings match the images 
they had in their minds. Again the issue of expressive 
skill seems to be presented as most problematic. 
In the post-test condition, 100% of respondents re¬ 
ported that some part of the task was easy for them. Like 
the pre-test condition subjects reported that the easiest 
part of the task was related to drawing items with easily 
identified shapes and/or were most familiar to them in their 
environment (things they experienced or saw on a regular 
basis). It would seem that expression is perceived to be 
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easiest when items are well known or are comprised of simple 
shapes. 
A sampling of subjects' responses is available in Ap¬ 
pendix E. 
Design Drawings 
It seems important to also report the qualitative as¬ 
pects of subjects' drawings. Between pre- and post-condi¬ 
tions, the quality of subjects' drawings improved in that 
greater detail and attention to cohesiveness were evident. 
This can be seen in the attempt to establish relationships 
between items rather than a mere collection of images. The 
use of color was also expanded (more colors used), with 
great concern for using the "right" color for the item 
drawn. 
In the pre-test condition there did not always seem to 
be an understanding that the item to be redesigned needed to 
be represented. In the post-test condition, subjects seem 
to have gained a greater understanding of this fact, and 
often included more items related to the design item itself. 
For example, if subjects were asked to redesign a bathroom 
by integrating their sense items, in the pre-test condition 
if they did not see a way to add or integrate a sense item 
to an object normally found in the bathroom (e.g. a sink), 
it was simply left out. In the post-test condition, this 
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was not as much of a problem, and objects common to the 
design item, such as a bathroom, were represented regardless 
# 
of their ability to be added on to or integrated with sense 
items. 
A discussion of all these results as they relate to the 
hypothesis that cognitive function follows perceptual func¬ 
tion, and the resulting issues of the roles of awareness and 
attention, and the premise that increased consciousness of 
natural perceptual functions yields increases in creativity, 





This final chapter discusses the research findings and 
the significance of the results found. Conclusions are of¬ 
fered and limitations of the study are noted. Additionally, 
suggestions concerning future research efforts are consid¬ 
ered. 
Discussion 
The results found in this study do support the hypo¬ 
thesis that our cognitive function follows perceptual func¬ 
tion. It was shown that perceptual processes operate in 
dynamic ways, and that consciousness, defined as an aware¬ 
ness of and attention to the perceptual process, influences 
the cognitive function of creativity. Most importantly, the 
results of this study have shown that providing skills that 
increase consciousness of perceptual processes will yield an 
increase in creativity. 
A model, termed Sensational Thinking, was offered that 
depicts how our perceptual processes operate normally and 
can be used to design learning activities that build on this 
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naturally-occurring function. Rather than attempting to 
address cognitive function directly, the Sensational 
7 
Thinking approach utilizes and strengthens the perceptual 
function to influence cognitive function. 
Subjects in control groups were provided with learning 
activities that follow the natural perceptual process. No 
particular instruction was given to subjects; only the se¬ 
quencing of learning activities was provided. Results show 
that simply exposing subjects to the activities influenced 
their creativity in a positive way. 
Experimental groups were provided with not only the ac¬ 
tivities, but also received instruction related to skills 
for consciously using their natural perceptual processes. 
This group showed significant improvements over the control 
group, indicating that, while the activities themselves, and 
the sequencing of the activities, may have influenced sub¬ 
jects' abilities, the addition of instruction in specific 
techniques was a critical factor in increasing creativity. 
The Sensational Thinking model details the stages of 
perception and the challenges, threats and skills required 
to consciously access the creative potential of our percep¬ 
tual processes. The specific results of this study can be 
reviewed using this model to explain the positive impact of 
instruction. 
The overall change between control groups and experi¬ 
mental groups was statistically significant. Instruction in 
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skills and techniques gave subjects in the experimental 
groups an advantage, in that they learned to consciously ac¬ 
cess their own natural perceptual processes. They learned 
specific skills to relax, skills to explore and use their 
senses fully, skills related to creating images, skills for 
pattern recognition, and, finally, they learned expressive 
skills. Utilizing this perceptual strategy to inform their 
cognitive functions increased their creativity. A compari¬ 
son of the experimental groups and control groups in each 
classroom also demonstrated this effect in three out of the 
four classrooms. Again this result can be attributed to 
specific skill instruction. 
Classroom A did not show a statistically significant 
difference between the experimental group and the control 
group. However, when the three conditions of representa¬ 
tion, adding on, and integration were reviewed, it was shown 
that the experimental group did perform significantly better 
for representation. It was previously noted that this ef¬ 
fect may be due to developmental factors, in that the abil¬ 
ity to add on or integrate depends on first being able to 
represent an item. This effect may also be attributed to 
the fact that subjects in the experimental group had learned 
to use the skills for readiness and reception (Sensational 
Thinking model). They showed an increase in expanding their 
boundaries and observing with all their senses. This is 
supported when interview results are reviewed, where 
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subjects reported in the pre-test condition that they 
couldn't think of what an item looked like, but had less 
7 
trouble in this regard in the post-test condition. 
The results for classrooms B and C revealed that the 
experimental groups performed significantly better in post¬ 
test conditions for adding on and integration. These two 
measures are related to the stages of readiness, reception, 
reflection, and revelation. Not only did these subjects 
learn how to relax and "let go," opening to possibilities, 
they also learned to observe fully with their senses. In 
addition, they learned skills related to creating images 
that allow time for internal interactions with information 
already stored in memory, and they learned skills for pat¬ 
tern recognition that allow for recognition of emergent 
patterns. Utilization of skills related to each of the 
first four stages of the Sensational Thinking model yielded 
a greater ability to add on and integrate information when 
presented with a paradoxical problem from the Idea Quest 
game. 
Classroom D's experimental group also showed a signif¬ 
icant increase in the ability to add on. This effect can be 
attributed to skills learned that allow for access to the 
first three stages of perceptual processing. This class¬ 
room, however, did not show a significant increase for 
integration. This may again be a developmental issue, in 
that simply adding items on may be a prereguisite to the 
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ability to integrate. Or - as noted in Classroom A - 
subjects may have assimilated the skills for the first three 
t 
stages of Sensational Thinking but not the last two. Inter¬ 
view results do seem to indicate support for this, in that 
subjects reported difficulty in imagining an item in the 
pre-test condition, but in the post-test condition reported 
that the problems encountered were related to the inability 
to express in drawing what they could see in their minds. 
It is shown in the results of the study that, while age 
and gender played some role situationally (varying from 
classroom to classroom), these factors did not show an 
overall effect. 
Increases in creativity, as defined in this study, can 
be attributed to skills learned in accessing natural per¬ 
ceptual processes. A model of this processing, the Sensa¬ 
tional Thinking model, was utilized in designing the learn¬ 
ing activities, sequencing of instruction, and delivery of 
skills and techniques. Increases in creativity were found 
to be related positively to skill development. While ex¬ 
posure and participation in the learning activities did seem 
to demonstrate small increases in creativity, the interven¬ 
ing variable of instruction in specific skills yielded a 
significant increase in creativity. The Sensational Think¬ 
ing model does describe the natural perceptual process func¬ 
tion, and instruction in skills to access this process does 
provide subjects with the ability to meet the challenges and 
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overcome the barriers at each processing stage. This per¬ 
haps can best be explained by expanding Table 1, which de¬ 
tailed the stages, challenges, threats and skills for Sensa¬ 
tional Thinking, to include the abilities or measures of 
creativity used for this study (see Table 2). 
Table 2 demonstrates the skills learned by subjects 
that relate to an increased ability to access each percep¬ 
tual stage, and includes the abilities (representation, 
adding on, and integration) used in this study to measure 
and provide evidence of subjects' acquisition of the skills. 
It is assumed that in order to reach stage 2, subjects have 
navigated stage 1, and, therefore, no specific measure was 
used for this stage. The measures for the ability to ex¬ 
press oneself, or navigate the stage of re-creation, were 
the drawings produced from the Idea Quest game and interview 
responses. 
Combining the information from Table 2 with information 
from Figures 2, 4, 5, 6, 7, and 8, which present the specif¬ 
ic findings of the study, yields a graphic summary of the 
results and reasons offered for demonstrating support of the 
hypothesis. This summary can be found in Table 3. The re¬ 
lationship of the hypothesis, the Sensational Thinking mod¬ 
el, and the measures used to review skill acquisition are 
presented in Table 3. 
Table 3 shows the major results and explanations of 
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activities alone that follow the perceptual process can 
yield increases in creativity. It also showed that con- 
T 
sciousness of the perceptual process yields even greater 
gains in creativity. Table 3 also demonstrates that the 
measures of representation, adding on, and integration are 
related to the stages of the perceptual process as defined 
in the Sensational Thinking model. Figure 5 showed that 
Classroom A's experimental group gained skills in Readiness 
and Reception. These skills showed an increased ability to 
represent items, but acguisition of only these skills did 
not show an increase in creativity for the experimental 
group over the control group. This result is similar to the 
results Torrance and Cowager (1982) found in comparing re¬ 
laxation and meditation and the effects each of these has on 
creativity. It was suggested earlier that readiness and re¬ 
ceptive awareness may be associated with both relaxation and 
meditation, which yield greater sensory experiences. How¬ 
ever, the greater gains in creativity were found in the med¬ 
itation group alone, and Torrance and Cowager (1982) assert 
that it is the ability to attend reflectively that accounts 
for this difference. This assertion was supported in Class¬ 
room A, where increased representation was found in the ex¬ 
perimental group, but there was no significant difference 
between the experimental and control groups in terms of 
creativity score. 
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Table 3 also shows that classrooms B, C and D's experi¬ 
mental groups all acquired skills in Readiness, Reception, 
? 
and Reflection (demonstrated in increased ability to add 
items on). Classrooms B and C's experimental groups also 
acquired skills in Revelation (as shown in increased ability 
to integrate). These results suggest that increases in 
creativity are shown once subjects acquire reflective atten¬ 
tion skills. The ability to create images, engage in re¬ 
flective self-awareness, to be patient and honor the process 
seem to be the keys to increasing creativity scores. Crea¬ 
tivity can be further increased with the subsequent develop¬ 
ment of skills for revelation and re-creation, but these re¬ 
sults clearly identify that access to internal representa¬ 
tion systems and the ability to create and manipulate images 
are crucial to creativity. 
In terms of the Theory of Chaos discussed earlier, it 
is the mixing process that "bumps" a previous stable state 
into chaos. A chaotic system will eventually settle to 
another stable state, or, it can be said, the re-creation of 
a stable state. This re-creation flows naturally from the 
chaotic state. The move from a stable state to one of chaos 
is required for eventual re-creation. Or, in the case of 
this study, reflective attention is required for eventual 
re-creation to occur and produce the creative product. This 
study also suggests that readiness and receptive awareness 
are prerequisites for reflective attention, and this obser¬ 
vation has been supported in other research findings, most 
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notably the work done by Jean Houston (1982). Richer sen¬ 
sory experiences seem to provide the push or "bump" needed 
» 
for movement from a stable state to a chaotic state, which 
eventually leads to re-creation. 
Cognitive function follows perceptual function, and the 
operation of our perceptual processes can be defined as a 
dynamic system that continually moves between a tolerance 
for ambiguity and a need for boundaries. This movement be¬ 
tween ambiguity and boundaries occurs in stages, beginning 
with readiness, then receptive awareness, followed by re¬ 
flective attention, revelation and re-creation. Each of 
these stages can be accessed consciously as a means to in¬ 
crease creativity, and the ability to increase conscious 
awareness of the process can be taught/learned. 
Conclusions and Limitations of the Investigation 
The conclusions of this study are that: 
1) A physiological base for creativity exists in 
the operation of the sensory systems/percep¬ 
tual processes, and 
2) Through awareness of and attention to the 
physiological operations of the sensory 
systems/perceptual processes, creativity can 
be influenced, and that 
3) By gaining skills related to increasing con- 
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sciousness of how perception operates, crea¬ 
tivity can be increased. 
The results of this investigation showed that we can 
increase creativity through instruction, and that the most 
important aspect of instruction discovered in this study is 
the ability to imagine. It was found that reflective at¬ 
tention, or the ability to access the results of sensory 
messages received, was the key factor in increasing crea¬ 
tivity performance scores. 
The results of this study also led to the conclusion 
that the skills related to reflective attention are depend¬ 
ent on the ability to be receptively aware. The ability to 
observe with all the senses and not to restrict incoming 
sensory messages is the foundation upon which our internal 
perceptions are built, which inform our conception. The 
richer the ability to expand sensory awareness nonjudgmen- 
tally, the richer the resource pool of available information 
becomes for us to work with. Consciously accessing the re¬ 
sults of sensory messages is dependent on allowing rich sen¬ 
sory experiences. Creativity is the result of accessing 
what our perceptual systems are naturally designed to do. 
This study showed that building on natural functions, rather 
than imposing a structure, increased creativity. 
These conclusions are congruent with past research re¬ 
sults. However, as noted before, the availability of re¬ 
search on this topic is guite limited. It is encouraging 
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nonetheless that the results of this study support and build 
on previous findings. It should be noted here, though, that 
v 
this study did have its own limitations. 
Some of the limitations of this investigation were re¬ 
lated to sample size. Although overall the sample size was 
minimally adequate for the application of quantitative mea¬ 
sures to discover significant differences, when broken down 
to be reviewed classroom by classroom, the smaller sample 
sizes were difficult to work with in terms of statistical 
analysis. 
Sample size was also limited by absences of subjects. 
Although every attempt was made to rearrange schedules, 
sample size was reduced somewhat from the original expected 
(those who were given permission to participate), due to 
student absences. Absences were related not only to student 
illnesses, but also family trips or other personal obliga¬ 
tions experienced by the students and their families. 
Another limitation of this study was that it did not 
have a "no intervention" control group. The control group 
in this study did not receive instruction, but did partici¬ 
pate in learning activities. A third group, which received 
no interventions, would allow for further exploration of the 
issue of developmental effects. While it was noted that the 
control group in this study did have small increases in 
creativity - which were attributed to exposure to sequenced 
learning activities - the addition of a "no intervention" 
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group would have helped to determine if these increases 
might also be attributed to the maturation of subjects. 
t 
This investigation also is limited in that all subjects 
were children. Although past research on this topic was 
conducted with college-age students, and the results of this 
study support previous findings, specific extrapolation of 
this study's results to adult populations is a limiting 
factor. 
Another factor that may be seen as limiting was that 
this investigation used one instructor for all learning ac¬ 
tivities. While this was helpful in terms of controlling 
instruction (i.e. all lessons were taught in the same way by 
the same person), it remains unclear how much of a variable 
the influence of the instructor may have been. It is as¬ 
sumed that another instructor could easily follow the same 
lesson plans and achieve the same results, but that cannot 
be concluded from this study. 
Despite these limitations the positive results and con¬ 
clusions reached, related to the hypotheses that cognitive 
function follows perceptual function, and that supporting 
conscious access to natural perceptual processes through in¬ 
struction increases creativity, are important and signifi¬ 
cant with regard to individual development and educational 
practice. 
104 
Significance of the Research Findings 
This study was significant for several reasons. The 
first - and perhaps most important - reason is that this in¬ 
vestigation supports the premise that every person has crea¬ 
tive potential as a natural endowment. On a physiological 
basis we are constantly creating our own reality as we per¬ 
ceive the world around us. This is important, in that we 
don't have to teach anyone to be creative - instead we need 
to teach human beings to access and honor their own natural 
processes. This leads to the second reason as to why this 
study is significant. Through this investigation it was 
found that teaching people technigues to access their nor¬ 
mally unconscious or subconscious perceptual processes does 
yield increases in creativity. These technigues are simple 
strategies that are based on a model that describes natural 
perceptual functions (the Sensational Thinking model). 
The development of the Sensational Thinking model was a 
significant factor in the design of this study and offered a 
means for understanding how we understand or "make sense" of 
the world. This approach differs from current practices in 
education which suppose that we affect cognitive function by 
instructing children "how to think." Instead, the Sensa¬ 
tional Thinking approach assumes that children know how to 
think, and that we as educators need to support and guide 
their efforts in accessing and developing their perceptual 
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functions, which form the foundation for cognitive func¬ 
tioning. This model also serves as a diagnostic tool. If 
learners are having difficulty in problem solving (i.e., 
integrating "acquired" information with "existing" infor¬ 
mation) , the Sensational Thinking model allows teachers and 
learners to establish where the problem/barrier may be oc¬ 
curring. Once a problem area can be identified, techniques 
for removing or sidestepping the problem are available. The 
basic underlying assumption is that learners have a built-in 
capability to navigate between a need for boundaries and a 
tolerance for ambiguity. Problems occur when the focus on 
either of these two issues (boundaries vs. ambiguity) gets 
out of balance. The guide for proper balance can be found 
in the way we naturally perceive. When we impose a cog¬ 
nitive function that is out of line with perceptual func¬ 
tion, the result is a barrier. Allowing perceptual function 
to inform conceptual function frees our innate problem solv¬ 
ing abilities. This approach is an empowering approach, as¬ 
suming that all learners have the ability and may simply 
need help in discovering their own potential. It is be¬ 
lieved that this approach to teaching and learning is sig¬ 
nificant due to the potential positive impact it can have on 
individual development. 
When we raise the issues of creativity and problem 
solving to a broader scale and view educational systems in 
America today, we find that in the past several years there 
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have been a number of assessments lamenting the plight of 
education. Recent findings from evaluations of our national 
educational system recognize the need for increasing crea¬ 
tivity in the curriculum and call for a wider understanding 
of the world view of science (Gray and Morrison, 1988). The 
needs for intuitive thinking, problem solving abilities, in¬ 
quisitiveness, and the production of creative ideas and 
products, are all seen as critical issues to address in our 
educational practices (Goodlad, 1983? Sizer, 1984; Boyer, 
1985). The Chronicle of Higher Education, reporting on 
Secretary of Education Bennett's report in 1988 on American 
education, states that while most students have a fair grasp 
of rudimentary skills, most have not learned or been en¬ 
couraged to build on these basics, and demonstrate deficits 
in problem solving (1988). 
The need for creativity and problem solving has been 
echoed in recent literature concerning the skills needed in 
the future for survival in the world of work. Most authors 
on this topic report that the world is changing at an ever- 
increasing rate, and that the need for creative problem 
solving has never been greater (Hickman and Silva, 1984; 
Bennis and Nanus, 1985). John Naisbitt and Patricia 
Aburdene, in their book Re-inventing the Corporation, speak 
specifically to this issue by suggesting that we need to 
redefine the "basics" of education to be that of TLC (short¬ 
hand for learning how to think, learn, and create) (1985). 
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The crisis in education today is perhaps linked to our 
continued dependence on Western thinking, which values an 
f 
outcome orientation, stressing the one right answer. Pres¬ 
entation of unconditional facts discourages alternative ways 
of thinking and emphasizes linear thinking. We become 
"mindless" to situations, ignoring the process of sensory 
input, and concentrate solely on the outcome (Langer, 1989). 
This orientation has led us to distrust sensory information 
and is based on the notion that conception should inform 
perception. Jean Houston, in her book The Possible Human, 
suggests that if we are ever to unlock the meaning and 
source of our creativity, we must allow perception to inform 
conception. Houston states that conceptualization in its 
finest form is grounded in the refinement of perception and 
has demonstrated in her research a link between the ability 
to entertain and sustain complex thinking processes and the 
richness of sensory and kinesthetic awareness (Houston, 
1982). Conceptualization allows us to isolate our thoughts 
from our experience, a result of the dualism of Western 
thinking. By separating ourselves from our experiences, we 
have learned to distrust our senses and to objectify what we 
learn. By concentrating on the "otherness" of our exper¬ 
iences, we tend to learn about, rather than to learn with, 
and become unaware and removed from our natural problem 
solving processes. The need for creativity and problem 
solving in the world today has never been greater. This 
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study is significant in that it demonstrates a way for us to 
reintroduce and reawaken our natural problem solving abili- 
7 
ties by concentrating on the innate creativity of our sen¬ 
sory systems and perceptual processes. Like the fields of 
physics, biology, and cognitive sciences, the field of edu¬ 
cation must embrace more of a Native American worldview, and 
the Sensational Thinking model offers an approach that moves 
in that direction. 
As we move towards a global economy we will meet more 
and more the paradox of the role of the individual culture 
vs. the role of interdependent parts of a greater whole. 
Survival depends on our ability to utilize creative problem 
solving to create the dynamic balance that defines healthy 
living systems. We must continue to explore the nature of 
creativity and the ways in which we can maximize our poten¬ 
tial in order to succeed in the future. 
Suggestions for Future Research 
While the study reported herein makes its contribution 
to the issue of creativity and instruction, it was not 
without limitations. Additional research projects that 
control for some of these limitations would be useful. 
This study involved only children. Future investiga¬ 
tions could expand the subject pool to include different age 
groups, such as young adults, adults and seniors. The total 
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number of subjects involved in the investigation could also 
be increased. It was also noted that this study did not 
contain a true control group, that is, a group of subjects 
who received no interventions. The addition of such a group 
would help to discover the role - if any - development plays 
with regard to increasing creativity scores. 
Future investigations could also make use of more than 
one instructor. This would help to control for dependence/ 
influence that may occur when using only one instructor. 
Beyond correcting or controlling for variables that 
limited this study, it is important for future research to 
concentrate on the ways we can improve our educational prac¬ 
tices with regard to individual instruction and curriculum 
development. 
With regard to individual development, it would be 
useful to know if those subjects who increased creativity 
scores also demonstrated increased success in other school 
subjects. Comparisons of grades received prior to inter¬ 
vention with those received after intervention could be 
evaluated. Longitudinal studies to determine the effect 
over time in terms of increased creativity would also be 
useful. 
In terms of curriculum development, investigations that 
focused on the delivery of subject matter using the Sensa¬ 
tional Thinking model approach would help to determine and 
guide more effective teaching practices. For example, if 
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science subjects were taught using the Sensational Thinking 
model as a guide, students would first relax and ready them- 
selves for learning. This would be followed by the intro¬ 
duction of subject matter at an experiential level. Stu¬ 
dents would be encourgaed to observe, listen, feel, etc. - 
without judgment - from several different vantage points 
(e.g. spatially different locations, or several diferent 
experiments, etc.). The next step would be for students to 
recreate/imagine the experience for themselves, perhaps with 
probing questions offered by the instructor. This would be 
followed with students describing what they observed/imag¬ 
ined and the conclusions they drew from the experience. 
Having students compare this experience with other past ex¬ 
periences, or having students develop metaphors or analogies 
for their experiences would help them to discover and expand 
on their own learning. Finally, having students recreate or 
create anew for themselves their experiences in writing or 
drawing or some other expressive means would help them to 
evaluate what has been learned. 
Future research efforts could be directed at comparing 
the effectiveness of a Sensational Thinking approach with 
other more standard instructional practices. Subjects' ori¬ 
entation to each approach could also be reviewed. 
The possibilities are endless for exploration of the 
topic of creativity and instruction. Given the limited num¬ 
ber of studies on these subjects, combined with the need for 
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creativity in the world today, leaves an investigator with a 
wide field for study. 
Summary 
This report began with the statement that human beings 
are born problem solvers. Creative problem solvers. Quotes 
from both Brewster Ghiselin and Maurice Merleau-Ponty sug¬ 
gested that the traditional mind-body problem could be over¬ 
come by dropping the notion that the mind is anything other 
than the body itself, and that perception gives way to 
thought and reflective awareness as we respond to the world 
around us. This study built on this foundation and sought 
to demonstrate that cooperating with and supporting natural 
physiological functions yields an increase in creativity. 
It was shown that the cognitive function of creativity 
could be influenced by concentrating on perceptual func¬ 
tions. Viewing the body as the means through which we learn 
and grow, rather than as a separate entity that must be con¬ 
trolled by the mind, offers an approach to education that 
supports natural functions. In order to survive and thrive 
in the future we must begin to focus on relationships and 
interactions - collaborative interactions. One way to ac¬ 
complish this would be to concern ourselves with learning to 
cooperate and integrate varied and multiple issues, rather 
than seeking to impose our will or focus on one another. 
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Creativity is the art and skill of perceiving and developing 
new relationships, and at the heart of creativity is the 
ability to integrate. The focus for our educational prac¬ 
tices needs to be on such skills. 
This investigation demonstrates one way to begin to 
teach and nurture our natural creative abilities. If we can 
begin to learn to honor and allow our own processes to func¬ 
tion naturally, perhaps we can align body and mind. In 
doing so, we focus on collaboration at an individual level. 
As more and more individuals adopt this focus of internal 
collaboration, it sets the stage for interpersonal collab¬ 
oration. If our society is to continue to be a healthy, 
living system, we must learn to work within a dynamic change 
process to create and evolve in positive directions. 
The Sensational Thinking model was created by per¬ 
ceiving a different kind of relationship between mind and 
body functions. This in turn led to the pairing of in¬ 
structional techniques with physiological processes, of¬ 
fering a new way of sequencing and developing skills in 
learners. This approach includes the defining character¬ 
istics of dynamic systems, such as collaborative interac¬ 
tion, paradox, self-similarity, inclusion and feedback. The 
Sensational Thinking model does not do away with what has 
come before, but rather builds on this information and 
rearranges the relationships to produce a new approach. 
Although the research on the topic of teaching crea- 
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tivity is limited, the studies that have been done, includ¬ 
ing this one, suggest that instruction for skills that raise 
the conscious awareness of our physiological processes does 
yield increases in creativity. As we acknowledge the coop¬ 
erative nature of the mind-body connection, we achieve 
greater creativity. 
The need for continued attention and research on this 
topic is critical. If we are to meet the challenges pre¬ 
sented today, we must not only have a vision of what can be, 
but also put our effort and energy into manifesting that 
vision. A Native American proverb that captures this sen¬ 
timent and offers hope to us in our efforts is provided in 
closing: 
A vision without a task is a dream. A task 
without a vision is drudgery. But a task 




DEFINITIONS OF SENSORY SYSTEMS 
Throughout this paper the terms senses and sensory sys¬ 
tems have been used to describe information-gathering sites 
in the human body. Specifically, these terms refer to 
event-detecting agents, which send signals to the nervous 
system when they detect certain physical conditions. 
The senses are in reality nerve endings that are spread 
throughout the body, whose purpose is to receive information 
or energy in various forms, such as mechanical, chemical, 
etc., and transduce the energy received to electrical energy 
that can be used in the nervous system and brain. 
Scientists have identified three main types of nerve 
endings designed to gather information. The first type is 
known as the exteroceptors, which handle information fed in 
from outside the body. Two main exteroceptors are mechano- 
receptors and thermoreceptors. 
The second type of receptor is known as an intero- 
ceptor. This type of receptor reports changes deep inside 
the body. Interoceptors include muscle spindle receptors, 
pressure receptors, osmoreceptors, and thermoreceptors. 
The third type of receptor is known as a proprioceptor. 
This tye of receptor includes joint receptors, golgi tendon 
receptors, and muscle spindle receptors. 
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The terms senses and sense systems used throughout this 
paper, therefore, refer to far more than the traditional 
t 
five senses. The senses include any neurons that occur 
throughout the body whose job it is to detect certain phys¬ 
ical conditions. Different nerve endings are tuned to dif¬ 
ferent aspects of the physical world, and all of these nerve 
endings constitute the senses. 
The myth that human beings have only five senses is 
constantly being shown to be invalid. Aside from these re¬ 
ceptors just mentioned, scientists are beginning to discover 
that human beings also have additional sensory capabilities, 
such as the pineal gland. The pineal gland is sensitive to 
changes in light and is located in the position that mystics 
often refer to as the "third eye." 
The senses referred to in this paper include all of our 
sensing abilities - those we know about, those we are dis¬ 
covering, and those we are evolving. 
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APPENDIX B 
IDEA QUEST: RULES OF PLAY 
Each player rolls the die to determine who will move 
first. The player with the highest number goes first, and 
play proceeds clockwise for subsequent players. 
Player rolls the die and can move onto the game board 
from either direction designated in the starting block. 
Each player rolls the die once for each turn and moves 
the number of spaces indicated on the die. 
By advancing around the board, each player must visit 
each of the five sense stations and generate an answer to 
the corresponding thought card found there. Once an answer 
is given by a player, it cannot be used by any other play¬ 
ers. As other players travel to the sense stations, they 
must generate new answers that are different from any an¬ 
swers given previously in the game. Consequently, each 
player f although answering the same five thought questions. 
will have a set of five unique answers. 
As a player generates an answer to a thought question, 
he/she receives the corresponding letter card (I=see, 
D=taste, E=hear, A=touch, S=smell). 
Once a player has acquired one each of the five letter 
cards, he/she can advance directly to the center of the 
board (in the light bulb) and choose a design card. 
118 
The player must then integrate each of the five 
thoughts generated during play as directed on the chosen 
design card. Players should not limit themselves as they 
use their ideas - unique (and possibly outrageous) ap¬ 
plications are encouraged. Remember. a player's only op¬ 
ponents are his/her own barriers. 
The game continues until all players have completed 
their designs. 
Helpful Hint. The level of difficulty in generating 
answers to the thought cards will vary with each individual 
and between sense stations. Players are encouraged to use 
their senses as they think of answers. It is useful to try 
to imagine how something actually looks, or feels, or 
smells, or tastes, or sounds. 
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APPENDIX C 
IDEA QUEST: SENSE QUESTIONS AND DESIGN INFORMATION 
I CARDS - relate to the sense of sight 
-Name something yellow 
-Name something shiny 
-Name something in the shape of a circle 
-Name something that looks like the letter U 
-Name something in the shape of a triangle 
D CARDS - relate to the sense of taste 
-Name something that tastes spicy 
-Name something that tastes salty 
-Name something that tastes bitter 
-Name something that tastes sour 
-Name something that tastes sweet 
E CARDS - relate to the sense of hearing 
-Name something that makes a clicking sound 
-Name something that squeaks 
-Name something that makes a buzzing sound 
-Name something that pops 
-Name something that makes a scratching sound 
A CARDS - relate to the sense of touch 
-Name something that feels soft 
-Name something that makes you feel cold 
-Name something heavy to carry 
-Name something that feels rough 
-Name a time when you use your hand to communicate 
S CARDS - relate to the sense of smell 
-Name something that smells like your school/office 
-Name something that smells sweet 
-Name something that smells bad 
-Name something that smells good while it's cooking 
-Name your favorite smell 
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DESIGN CARDS - describe a common object or place 
-Make changes in a shoe 
-Make changes in a playground 
-Make changes in a computer 
-Make changes in your bathroom 
-Make changes in your bed 
-Make changes in a pair of pants 
-Make changes in your classroom/office 





Activity - Relaxation 
The goal of this activity is to provide an opportunity 
for learners to "quiet" their energy through a grounding and 
centering technique. 
Procedure 
1. Have learners get as comfortable as they can, 
either in their chairs or - preferably - on the floor. 
2. Direct learners to place feet flat on the floor and 
not cross any body parts. 
3. Demonstrate deep breathing technique. Inhale to 
count of five, exhale to count of five, then puff out any 
remaining air. 
4. Have learners close eyes and deep breathe. 
5. Guide learners to direct attention to their feet, 
and using breath to "inhale" through their feet, connect to 
the ground and "exhale" through their feet releasing 
tension. 
6. Have learners practice being "grounded." 
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Lesson 2: Receptive Awareness 
Activity 
The goal is to have learners explore a situation fully 
with all the senses. 
Procedure 
1. Have learners ground. 
2. Have each learner find an observation place (e.g. 
"fly" a paper plate, throw a stone/coin, etc., and then 
stand where it lands). 
3. In the observation spot, guide learners to observe 
the situation while standing up, noticing: 
(a) What you see; 
(b) What you hear? 
(c) What you smell? 
(d) What you taste? 
(e) What you feel by touch? 
(f) What you feel through the skin? 
(g) What you feel on the inside. 
4. Repeat step 3 while learners are sitting down. 
5. Repeat step 3 while learners are lying down. 
6. Repeat step 3 while learners are bending from the 
waist and looking through their legs. 
7. Remind learners of the importance of just noticing 
(not judging). 
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Lesson 3z Reflective Attention 
Activity 
The goal is to provide an opportunity for learners to 
"re-create" an experience through use of imagery. 
Procedure 
1. Remind learners of previous situation/experience to 
imagine. 
2. Have learners ground. 
3. Begin guided imagery process by suggesting that 
learners remember desired situation by focusing on: 
(a) What they saw? 
(b) What they heard; 
(c) What they smelled; 
(d) What they tasted? 
(e) What they felt. 
4. Once learners have re-created experience on 
internal level, have them imagine different variations of 
the same experience (e.g. different positions, focusing on a 
particular sense, etc.). 
5. After fully experiencing/imagining on an internal 
level, ask the learners to draw what they imagined. This is 
the beginning of "represensation." 
6. Collect drawings for next lesson. 
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Lesson 4: Pattern Recognition "Revelation" 
Actvity 
The goal is to provide learners with an opportunity to 
recognize/discuss patterns in "represensation." 
Procedure 
1. Have learners ground and center. 
2. Instructor reviews universal patterns/shapes common 
to learners' experience (e.g. circle, sguare, triangle, 
etc.). 
3. Instructor demonstrates how these are building 
blocks for drawings of events/situations (e.g. bird becomes 
2 circles, half circle, lines and a triangle). Give several 
examples. 
4. Have learners take drawings from lesson 3 and have 
them explore what shapes they can find in their drawings. 
5. Using this information, have learners create 
new/improved drawings. 
6. Collect drawings for next lesson. 
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Lesson 5: Re-Creation 
Activity 
To provide an opportunity for learners to re¬ 
create/communicate internal experience. 
Procedure 
1. Have participants ground. 
2. Review/summarize procedures/activities previously 
experienced (Lessons 1 through 4). 
3. Using all information gathered from previous 
lessons, including drawings from Lessons 3 and 4, ask 
learners to produce a final drawing that they feel best 
communicates the experience from Lesson 2. 
4. Once completed, have the learners review their 
process by thinking back on their initial experience from 
Lesson 2, then subsequent drawings from Lesson 3 and Lesson 
4, and their final drawings. 
5. Instructor has each learner show/share his/her 
experience and final drawing. 
6. Instructor can record common barriers/problems and 
how the learners handled each issue. Notice similarities/ 
differences of learners' experiences. 
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APPENDIX E 
SAMPLES OF PRE- AND POST-TEST INTERVIEW RESULTS 
Pre-Test Results 
Interview responses to Question #2 - What was hard for you? 
Why? 
The person was hard to draw; there were too many 
details. 
I didn't know what it looked like. 
I didn't know how to draw it. 
I couldn't make it come out right. 
Making the water was hard, because I had to make sure 
it didn't go into the other parts of the drawing. 
I couldn't remember all the items. 
The jack-in-the-box was hard, because I didn't know how 
to make the feet inside. 
The little tables were hard, because I kept messing it 
up. I kept thinking small table before big table. 
The slate was hard, because you have to make little 
things, and you have to do a lot of thinking on how to 
draw it. 
The bear was hard, because I didn't have a bear to 
copy. 
The toys were hard, because there are so many toys, it 
was hard to pick just one toy (to draw). 
Drawing the playground was hard, because I couldn't 
think of my idea very fast, and couldn't think of all 
the things on a playground and how to draw them. 
The baby was hard, because it was so tiny. 




Interview responses to Question #2: 
Thinking was hard; I forgot all my items. 
Drawing is hard, because it doesn't always come out the 
way you want it. 
The bed and window were hard, because I had to make 
things in back order instead of front order. 
Some things were hard, because I don't know how it 
looks. 
Some things were hard, because I didn't know how to 
draw it. 
The bike was hard, because I'm not used to drawing 
bikes. 
It was hard to figure out how I wanted things. 
It was hard to fit everything in - not enough space - 
so I had to draw little, and that was hard. 
It was hard to draw so many details. 
It was hard to remember what the horse looked like. 
Pre-Test Results 
Interview responses to Question #3 - What was easy for you? 
Why? 
- The shapes are easy. 
It was easy to draw, because I know what it looked 
like. 
My hand was easy to draw, because I traced it. 
- I know what my shoes look like, because I wear them 
every day. 
Making my dad was easy, because I know how to make 
dads. 
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The bird was easy, because I know how to make 
airplanes, and birds are just airplanes. 
The pavement was easy. I just had to color about two 
inches, and then I was done. 
The sugar was easy, because I just had to draw dots and 
a circle. 
The bubble gum was easy, because it's long and sticky 
and soft and easy to make. 
The dog was easy, because it's like my dog at home. 
All things were easy, because I'm an artist. 
Post-Test Results 
Interview responses to Question #3: 
Drawing was the easiest; I just had to draw. 
- Remembering my senses was the easiest part. 
The salt was the easiest, because I just had to do 
dots. 
Playing the game was the easiest. 
Making the rat was easy, because it was easy for me to 
draw, because I saw a rat once. 
The bike and dogs were easy, because I always draw 
bikes and dogs. 
Drawing was easy, because I've seen the things (items) 
all my life, and I know how to draw them. 
- Eggs were easy, because all you had to do was a circle. 
Bubbles were easy, because they were just circles. 
Nostrils were easy, because they are just circles. 
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